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(54) SULFONAMIDE DERIVATIVES 

(57) A medicament for enhancing an effect of a cancer therapy based on a mode of action of DNA injury, which 
comprises as an active ingredient a compound represented by the general fomiula (I) or a physiologically acceptable 
salt thereof: 




wherein R represents an aryl-substituted alky! group, an heteroaryl-substituted alkyi group, a cycloalkyl-substi- 
tuted alkyI group, or a cyclic hydrocarbon group wherein said cyclic hydrocarbon group may be saturated, partly sat- 
urated, or aromatic; or Z may bind to R to form a cyclic structure, Z represents a hydrogen atom or a C^ to C^ alkyI 
group. The medicament enhanced the effect of tiie cancer therapy and decreases a dose of an anticancer agent and/ 
or radiation, and therefore, can reduce side effects resulting from the cancer therapy. 
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Description 
Field of Invention 

5 [0001] The present Invention relates to medicaments for enhancing the effect of cancer therapy on the basis of 
mechanism of injuring DNA, and novel compounds useful as active Ingredients of said medicament 

Background Art 

10 [0002] Anticancer agents are administered in treatments of cancer patients at present. However, their life-prolonga- 
tion rates are undesirably low, and moreover, cancer patients administered with an anticancer agent are forced to 
tolerate severe side effects such as fever, nausea, epilation, chill, fatigue, Immune malfunction, gastrointestinal disor- 
der, liver disorder, and kidney disorder, which becomes a cause of significant deterioration of the QOL (Quality of Life) 
of the cancer patients. Furthennore, reduction of sensitivity of cancer cells to anticancer agents, caused by the use of 

IS the anticancer agents, may lead to prolonged administration period of administration of the anticancer agents and 
increase of doses, and as a result, deaths resulting from side effects of the anticancer agents are often observed. 
Therefore, the administration of anticancer agents may spoil advantages of patients, as well as significantly diminish 
social and economic benefits. This is caused by the fact that anticancer agents, which are expectedly used to exhibit 
selective cytotoxicity to cancer cells that disorderly divide and proliferate, actually act cytotoxically on normal cells, 

20 particularly on cells in the intestine and man-ow. 

[0003] In recent years, reports have been made on caffeine which is a low molecule organic compound and UCN- 
01(7-hydroxy staurosporine) having actions to enhance radiation susceptibility of cancer cells which are radiation re- 
sistant (J. Biol. Chem., 275, 5600-5605, 2000; J. Biol. Chem., 276, 17693-17698, 2001). Cancer therapy by radiation 
is also based on the mode of action of artificial injury of DMAs, and is considered to be basically equivalent to anticancer 

25 agents such as bleomycin based on the mode of action of DNA Injury. Accordingly, it is believed that a drug that 
enhances selective toxicity to cancer cells can be developed even for anticancer agents based on the mode of action 
of DNA injury which are available at present. 

[0004] In fact, it is reported that caffeine increases the actions of anticancer agents such as adriamycin, cispiatin, 
cyclophosphamide, and mitomycin C based on the mode of action of DNA injury (Jpn. J. Cancer. Res., 80, 83-88, 
30 1989). However, potency remains insufficient, and separation from toxicity is unsatisfactory. UCN-01 is also reported 
to enhance actions of several kinds of anticancer agents based on the mode of action of DNA injury (Invest. New 
Drugs, 18, 95-107, 2000). 

[0005] As for the mode of action of the potentiation of anticancer agents, the action is presumed to be based on a 
destruction of a certain part of the cell cycle (for example, G1 period and G2 period: Cancer Res., 60. 2108-2112, 2000; 

35 Cancer Res., 59, 4375-4382(1999), since caffeine and UCN-01 inhibit protein kinases involved in a control of a cell 
cyde (J. Biol. Chem., 275, 10342-10348, 2000; Cancer Res., 61, 1065-1072, 2001). However, no conclusive evidence 
has been obtained. In addition, since caffeine and UNC-01 as a staurosporin derivative have Inhibitory actions against 
multiple kinds of protein kinases (Biochem. Blophys. Res. Commun., 219, 778-783. 1996; Acta Pharmacol. Sin., 21, 
35-40, 2000), a possibility of involvement of a mechanism other than the destruction of the cell cycle can not be denied. 

40 Accordingly, a clear mode of action remains unidentified. Furthermore, there is a high possibility that these agents 
have inhibitory actions also against protein kinases participating in Intracellular signal transduction, which is considered 
to be a possible cause of inducing serious side effects. 

[0006] As explained above, no effective means is available at present to solve various problems caused by the cancer 
therapies based on the mode of action of DNA injury. Developments of new drugs or therapies, that potentiate the 
45 • effects of available anticancer agents and radiation therapy based on the mode of action of DNA injury and that enhance 
selectivity to cancer cells to decrease side effects, will contribute to increase the QOL and advantages of cancer patients 
as well as social and economic benefits. 

Disclosure of the Invention 

50 

[0007] An object of the present Invention is to provide medicaments for enhancing the effect of cancer therapy based 
on the mode of action of DNA injury. More specifically, an object of the present invention is to provide medicaments 
which, per se, have weak anticancer activity (cytotoxicity), but in combination of an anticancer agent based on the 
mode of action of DNA injury or a therapy such as radiation which gives artificial injuries to DNA, can selectively damage 
55 or kill cancer ceils at a lower dose of anticancer agent or a lower radiation dose so as to significantly reduce affects 
on nornial cells. Furthermore, another object of the present invention is to provide medicaments to reduce side effects 
resulting from cancer therapy by potentiation of the effects of the above cancer therapy and by reduction of a dose of 
the anticancer agent and/or radiation dose. Still further object of the present invention Is to provide novel compounds 
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which are useful as active ingredients of the above medicaments. 

[0008] The inventors of the present invention focused on protein kinase inhibitors to solve the aforementioned objects, 
and carried out search for compounds having desired phamiacological activities by using computerized molecular 
design technology as a means to discover candidate compounds. The inventors carried out an automatic search pro- 

5 gram of a ligand from a three-dimensional compound database based on the three-dimensional structure of the protein 
by using the ATP binding regions of several kinds of protein kinases whose structures are registered in PDB (Protein 
Data Bank), and by virtual screenings, they selected compounds having potentials as protein kinase inhibitors from 
compounds registered in databases of commerdai compounds. The inventors classified the resulting compounds on 
the basis of their skeletons, and by using several typical compounds, they carried out tests of combined effects with 

10 bleomycin on cancer cells and normal cells and tests of cytotoxicity to cancer cells and normal cells when the com- 
pounds are used alone. The inventors selected compounds having strong and desired pharmacological activities, and 
further prepared their derivatives to achieve the present invention. 

[0009] The present invention thus provides a medicament for enhancing an effect of a cancer therapy based on a 
mode of action of DNA injury which comprises as an active ingredient a compound represented by the general fomiula 
IS (I) or a physiologically acceptable salt thereof: 



wherein R represents an aryl-subustituted alkyi group which may be substituted, an heteroaryl-substituted alkyi group 
which may be substituted, a cycloalkyl-substltuted alkyi group which may be substituted, or a cyclic hydrocarbon group 
which may be substituted (said cyclic hydrocartjon group may be saturated, partly saturated or aromatic); or 2 may be 
bound to R to form a cyclic structure (the fonned ring may be substituted), Z represents a hydrogen atom or a Ci to 
30 Cg alkyi group. 

[0010] According to prefen-ed embodiments of the present invention, provided are the aforementioned medicament 
wherein the cancer therapy based on the mode of action of DNA injury Is earned out by administration of an anticancer 
agent and/or radiation; the aforementioned medicament wherein the anticancer agent is selected from a group con- 
sisting of bleomycin, adriamycin, cisplatin, cyclophosphamide. mitomycinC, and their derivatives; and the aforemen- 

35 tioned medicament which is a specific inhibitor against a protein kinase and/or its analogous enzyme. 

[001 1] From another aspect, the present invention provides a medicament for reducing a side effect resulting from 
a cancer therapy based on the mode of action of DNA injury which comprises as an active ingredient a compound 
represented by the aforementioned general formula (I) or a physiologically acceptable salt thereof. 
[001 2] From further another aspect, the present invention provides use of the compound represented by the afore- 

40 mentioned general formula (I) or the physiologically acceptable salt thereof for manufacture of the aforementioned 
medicament; a method of enhancing an effect of cancer therapy based on the mode of action of DNA injury in a mammal 
including a human, which comprises the step of applying a cancer therapy based on the mode of action of DNA injury 
to a cancer patient, and the step of administering the compound represented by the aforementioned general formula 
(I) or the physiologically acceptable salt thereof at a dose sufficient to potentiate the effect of the aforementioned cancer 

45 therapy; a method of reducing a side effect resulting from a cancer therapy based on the mode of action of DNA injury 
in a mammal Including a human, which comprises the step of applying a cancer therapy based on the mode of action 
of DNA injury to a cancer patient, and the step of administering the compound represented by the aforementioned 
general formula (I) or the physiologically acceptable salt thereof at a dose sufficient to reduce the side effect of the 
aforementioned cancer therapy. 

50 [001 3] Furthennore. the present Invention provides, a compound represented by the general formula (II) or a salt 
thereof: 
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5 




(II) 



wherein A represents a C3 to Cg cycloalkyi group which may be substituted, a Cg to C^q group which may be 

70 substituted, or a 4 to1 0-membered monocyclic or bicyclic unsaturated, partly saturated or saturated heterocyclic group 
(said heterocyclic group may be substituted) which comprises 1 to 4 hetero atoms selected from the group consisting 
of nitrogen atom, oxygen atom, and sulfur atom; B represents a single bond or a methylene group which may be 
substituted; and W and X Independently represent a hydrogen atom or a to Cg alkyi group which may be substituted, 
or W may combine with a substituent of A to represent a to C4 alkylene group (said alkylene group may be substi- 

15 tuted); Y represents a hydrogen atom or a to Cg alkyI group which may be substituted, or Y may combine with a 
substituent of A to represent a C^ to C4 alkylene group (said alkylene group may be substituted): and n represents 0 or 1 . 
[0014] Furthemnore, the present invention provides a medicament comprising as an active ingredient a compound 
represented by the aforementioned general formula (II) or a physiologically acceptable salt thereof. This medicament 
can be used as a medicament to potentiate the effect of cancer therapy based on the mode of action of DNA injury. 

20 According to preferred embodiments of the present invention, provided are the aforementioned medicament wherein 
the cancer therapy based on the mode of action of DNA injury Is canied out by the administration of an anticancer 
agent and/or radiation; the aforementioned medicament wherein the anticancer agent Is selected from the group con- 
sisting of bleomycin, adriamycin, cisplatin, cyclophosphamide, mitomycin C, and their derivatives; and the aforemen- 
tioned medicament which is a specific inhibitor of a protein kinase and/or analogous enzyme thereof. 

25 [0015] From another aspect, the present invention provides a medicament which comprises the compound repre- 
sented by the aforementioned general formula (II) or the physiologically acceptable salt thereof as an active ingredient, 
and which reduces a side effect resulting from a cancer therapy based on the mode of action of DNA injury. 
[0016] From further another aspect, the present invention provides use of the compound represented by the afore- 
mentioned general formula (II) or the physiologically acceptable salt thereof for manufacture of the aforementioned 

30 medicament; a method of enhancing the effect of a cancer therapy based on the mode of action of DNA injury in a 
mammal including a human, which comprises the step of applying a cancer therapy based on the mode of action of 
DNA injury to a cancer patient and the step of administering the compound represented by the aforementioned general 
fonnula (II) or the physiologically acceptable salt thereof at a dose sufficient to potentiate the effect of the aforemen- 
tioned cancer therapy; a method of reducing a side effect resulting from a cancer therapy based on the mode of action 

35 of DNA Injury in a mammal including a human, which comprises the step of applying a cancer therapy based on the 
mode of action of DNA injury to a cancer patient and the step of administering the compound represented by the 
aforementioned general fomiula (11) or the physiologically acceptable salt thereof at a dose sufficient to potentiate the 
effect of the aforementioned cancer therapy. 

40 Best Mode for Carrying out the Invention 

[0017] The terms used In the present specification have the following meanings. 

[0018] The alkyI group may be straight chain, branched chain, cyclic, and combination of these unless othenA/lse 
specificaily mentioned. More specifically, examples Include methyl group, ethyl group, n-propyl group, isopropyl group, 

45 cydopropyl group, n-butyl group, isobutyl group, see-butyl group, tert-butyl group, cyclobutyl group, cydopropylmethyl 
group, n-pentyl group, isopentyl group, neopentyl group, tert-pentyl group, cyclopentyl group, n-hexyl group, cyclohexyl 
group, 3,3-dimethylbutyl group, 2-ethylbutyl group, 2-methy!pentyl group. 3-methylpentyl group, or 4-methyIpentyl 
group. An alkyI moiety of other substituents containing the alkyl moiety have the same meaning. The alkylene group 
may either be a straight chain or a branched chain. 

50 [001 9] Where a cycloalkyi group is specifically referred to, for example, a 4 to 8-membered. particulariy a 5 to 7-mem- 
bered cycloalkyi group is preferred. The cycloalkyi group may either be monocyclic or polycyclic, however, a monocyclic 
cycloalkyi group is preferable. A cycloalkyi moiety of other substituents (for example, cycloalkyl-substituted alkyl group) 
containing the cycloalkyi moiety has the same meaning. In the cycloalkyl-substituted alkyl group, an alkyl moiety bond- 
ing to the cycloalkyi group is preferably either a straight chain or a branched chain, and preferred examples include a 

55 C^ to C4 alkyl group. Preferably, methyl group or ethyl group, and most preferably methyl group is used. 

[0020] For the aryl group, any monocyclic or polycyclic aryl group may be used. For example, phenyl group, naphthyl 
group, or anthryl group may be suitably used, and it is more preferable to use phenyl group or naphthyl group. An aryl 
moiety of other substituents containing the aryl moiety (for example, aryl-substituted alkyl group) has the same meaning. 
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[0021 ] A type of a heteroatom contained as a ring-constituting atom in a heteroaryi group that constitutes a heteroaryl- 
substituted alkyt group is not particularly limited. The heteroatom may preferably be one or two or more heteroatoms 
selected from the group consisting of oxygen atom, nitrogen atom, and sulfur atom. An aromatic heterocydes that 
constitutes a heteroaryi group may either be monocyclic or polycyclic. 
s [0022] An alkyi moiety constituting an aryl-substituted alkyt group or a heteroaryl-substituted alkyi group may pref- 
erably be either a straight chain or a branched chain. For example, a to C4 alkyi group may be suitably used. 
Preferably, methyl group or ethyl group, most preferably methyl group is used. 

[0023] A cyclic hydrocarbon group may either be monocyclic or polycyclic. Furthermore, the cyclic hydrocarbon group 
may be saturated, partly saturated, or completely saturated. Examples include any of an aryl group or a cyctoalkyi 
to group, or a partly saturated aryl group (for example, 1 ,2,3,4-tetrahydro-1-naphthyl group). A cyclic structure formed by 
biding of 2 to R may be either monocyclic or polycyclic. Preferably, the cyclic structure may be a polycyclic ring structure, 
more preferably, a bicyclic ring structure. 

[0024] A type of a 4 to 10-membered monocyclic or bicyclic, and unsaturated, partly saturated, or completely satu- 
rated heterocyclic group is not partlculariy limited. Examples Include thienyl group, furyl group, pyrrolyl group, oxazolyl 

15 group, isoxazolyl group, thiazolyl group, imidazoly) group, pyrazolyl group, benzothiophenyl group, benzofuranyl group, 
isobenzothiophenyl group, isobenzofuranyl group, indolyl group, isoindolyl group, indolizinyl group, 1 H-indazolyl group, 
purinyl group, benzothiazolyt group, benzoxazolyl group, benzimidazolyl group, 1,2,3-thiadiazolyl group, 1 ,2,4-thiadi- 
azotyl group, 1,3,4-thiadiazolyl group. 1 .3.4-oxadiazolyl group, 1,2,3-triazolyl group, 1 ,2,4- triazolyl group, tetrazolyl 
group, chromenyl group, pyridyl group, pyridazinyl group, pyrimldinyl group, pyrazinyl group, quinolizinyl group, quinolyl 

20 group, isoquinolyl group, phthalazinyl group, naphthyridinyl group, qulnoxalinyl group, quinazolinyl group, cinnolinyl 
group, pteridinyl group, 1,2.4-triaziny! group, chromanyl group, isochromanyl group, azetidinyl group, 2-oxoazetldinyl 
group, pyrrolidinyi group, pyrrolinyl group, imidazolidinyt group, imidazolinyl group, pyrazolidinyt group, pyrazolinyl 
group, piperidyl group, piperazinyi group, morpholino group, morphollnyl group, thiomorpholino group, thiomorpholinyl 
group, indolinyl group, isolndolinyl group, 1 ,2,3,4-tetrahydroquinotyl group, quinuclidinyl group, and methylenedioxy- 

25 phenyl group. 

[0025] In the present specification, when a certain functional group is defined as "which may be substituted", kinds, 
numbers, and positions of substituents existing in the functional groups are not particularly limited. Examples of these 
substituents include halogen atoms (any of fluorine atom, chlorine atom, bromine atom, or iodine atom is acceptable), 
hydroxy group, a C-, to alkyi group, a C2 to Cg alkenyl group, a C2 to Cq alkynyl group, a Cq to C^o aryl group, a C7 

30 to aralkyi group, a to Cq hydroxyalkyl group, trifluoromethoxy group, a to Cg alkoxy group, a C2 to Cg alke- 
nyloxy group, a C2 to Cq alkynyloxy group, a Cq to C^q aryloxy group, a C7 to C12 aralkyloxy group, a to Cg hydroxy- 
alkyloxy group, a to Cg alkanoyi group, a Cg to C-|o aroyl group, carboxy group, a C^ to Cg alkoxycarbonyl group, 
carbamoyl group, thiol group, a to Cg alkylthio group, a Cg to C^q ary'thio group, a C7 to C^2 aralkylthio group, a C^ 
to Cg hydroxyalkylthio group, sulfonic add group, a C^ to Cg alkylsulfonyl group, a Cg to C^q arylsulfonyl group, sulfamoyl 

35 group, formyl group, hydroxyimino group, a C^ to Cg alkoxyimino group, phenoxylmino group, cyano group, nitro group, 
amino group, formylamino group, a C^ to Cg alkanoylamino group, a Cg to C-,0 aroylamino group, a C^ to Cg alkoxy- 
carbonylamino group, a C^ to Cg alkylsulfonylamino group, a Cg to C^q arylsulfonylamino group, amidino group, gua- 
nidino group, silyl group, stannyl group, and a heterocydic group. These substituents may further be substituted with 
the aforementioned substituents. Examples include a halogenated alkyt group, a haiogenated alkoxy group, a carboxy- 

^ substituted alkyi group, and an alkyl-substituted amino group. Furthermore, two or more substituents of the aforemen- 
tioned substituents may form a ring together with the atoms to which they bind (cartaon atom, nitrogen atom, boron 
atom, and the like). In these rings, one or more hetero atoms selected from the group consisting of nitrogen atom, 
oxygen atom, and sulfur atom may be Included as ring-constituting atoms, and one or more substituents may exist on 
the ring. The ring may either be monocydlc or fused cydlc. or may be unsaturated, partly saturated, or completely 

45 saturated. 

[0026] In the general formula (1), preferable examples of an aryl-substituted. alkyl group represented by R include 
benzyl group, 1-phenethyl group, 2-phenethyl group, 2-phenylpropan-2-yl group, 1-naphthylmethyI group, 2-naphthyl- 
methyl group, and 1-(1-naphthyl)ethyl group. When said aryl-substituted alkyl group has one or more substituents on 
the aryl ring, kinds of substituents, substituting positions, and numbers of the substituents are not limited. Examples 

50 of the substituents indude halogen atoms (chlorine atom or fluorine atom), a Ci to C4 alkyl group, a Ci to C4 halogenated 
alkyl group (such as trifluoromethyl group), a C^ to C4 alkoxy group, phenyl group, a substituted phenyl group (such 
as tolyl group), methylenedioxy group, an aralkyi group (such as benzyl group), an aralkyloxy group (such as benzyloxy 
group), hydroxy group, nitro group, amino group, a substituted-amino group (such as dimethylamino group), sulfona- 
mide group, a substltuted-sulfonamide group, carboxyl group, an alkylsulfonyl group, or sulfamoyl group. However, 

55 the substituents on the aryl ring are not limited to those examples. One to three of these substituents may exist on the 
aryl ring, and when two or more substituents exist, they may be the same or different. 

[0027] Examples of a heteroaryi group constituting a heteroaryl-substituted alkyl group represented by R include, 
but not limited thereto, pyridyl group, furyl group, thienyl group, benzimidazolyl group, and quinolyl group. An example 
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of a cycloalkyl group constituting a cydoalkyl-substituted alkyl group represented by R includes cyclohexyt group. 
Examples of a cyclic hydrocarbon group represented by R include phenyl group, naphthyl group, indanyl group, 
1 ,2,3.4-tetrahydro-1-naphthyl group, and cydohexyl group. Examples of a ring formed by Z binding to R Include 1 .3-di- 
hydro-2-isoindolyl group, and 1,2.3.4-tetrahydroisoquinolynyt group. The compounds wherein R is benzyl group are 

s particuiariy preferable. Z may preferably be a hydrogen atom. 

[0028] The compounds represented by the general formula (I) may form salts. Kinds of salts are not particularly 
limited. When acidic groups exist, examples include metal salts such as lithium salt, sodium salt, potassium salt, mag- 
nesium salt, and calcium salt, or ammonium salts such as ammonium salt, methylammonium salt, dimethylammonium 
salt, trimethylammonium salt, and dicyclohexylammonium salt, and when basic groups exist, examples include mineral 

10 acid salts such as hydrochloride, hydrobromide, sulfate, nitrate, and phosphate, or organic acid salts such as methane 
sulfonate, benzene sulfonate, para-toluene sulfonate, acetate, propionate, tartrate, fumarate, maleate. malate. oxalate, 
succinate, citrate, benzoate, mandelate, cinnamate, and lactate. Salts may sometimes be formed with amino acids 
such as glycine. As active ingredients of he medicaments of the present invention, phannacologically acceptable salts 
are suitable. 

IS [0029] The compounds or salts thereof represented by the general formula (I) may exist as hydrates or solvates. 
Furthenmore, the compounds represented by the general formula (I) may sometimes have one or more asymmetric 
carbons, and may exist as stereoisomers such as optically active isomers and diastereomers. As active ingredients of 
the medicaments of the present invention, a pure form of a stereoisomer, any mixture of enantiomers ordiastereomers. 
a racemate or the like may be used. 

20 [0030] Furthermore, when the compounds represented by the general formula (I) have an olefinic double bond, its 
configuration may be in either E or Z. As an active ingredient of the medicament of the present invention, a geometrical 
isomer in either of the configurations or a mixture thereof may be used. 

[0031] Examples of a class of compounds suitable as the active ingredients of the medicaments of the present 
invention include the compounds represented by the general formula (II). The compounds represented by the general 

25 formula (II) may form salts, and examples include those salts exemplified forthe compounds represented by the general 
formula (1). The compounds or salts thereof represented by the general fonnula (11) may exist as hydrates or solvates. 
Any of these substances fall within the scope of the present invention. Furthermore, the compounds represented by 
the general formula (11) may sometimes have one or more asymmetric carbon atoms, and may exist as stereoisomers 
such as optically active isomers and diastereomers. A pure form of the stereoisomer, any mixture of the enantiomers 

30 or diastereomers, a racemate and the like all fall within the scope of the present invention. Furthermore, when the 
compounds represented by the general fomnula (II) have an olefinic double bond, its configuration may be In either E 
or Z. A geometrical Isomer in either of the configurations or a mixture thereof falls within the scope of the present 
Invention. 

[0032] In the compounds represented by the general fonmula (11). n may preferably be 1 . When n is 0, it is preferable 
35 that B is a single bond and A is an aryl group. In the compounds represented by the general formula (II). examples of 
the moiety represented by — (C(W)(X))n — B— A are similar to those explained for R in the above general formula (I). 
[0033] Examples of the compounds included in the general formula (II) are shown in the following. However, tiie 
compounds of the present invention are not limited to the following compounds. 
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so [0034] The compounds represented by the general formula (II) of the present invention can be prepared, for example, 
by a method described in the reaction scheme 1. 
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<Reaction Scheme 1> 
[0035] 

5 

Y 
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20 



25 




(I) 

[0036] As for 5-(acetylamlno)-1-naphthalenesulfonyl chloride (1), methods for preparation of the compound are al- 
so ready disclosed in the U.S. Patent No.5378715 and the Japanese Patent No.2528451. As for the amine (2) wherein 
A, B. W, X, and Y have the same meanings as those defined In the general fonnula (II), most of the amines in the free 
form or acid addition salts are widely available in the market, and the commercial products can be obtained and directly 
used. Furthermore, the amine (2) wherein A, B. W, X, and Y have the same meanings as those defined in the general 
fonnula (II) can also be prepared by methods readily understandable by those skilled in the art (for example, reduction 
35 of a corresponding nitro compound, reduction of a cyano compound, reduction of a carbamoyl compound and the like), 
and it is also understandable that the resulting amine can be used for preparation of the compounds of the present 
invention. 

[0037] By reacting 5-(acetyIamino)-1-naphthalenesulfonyl chloride (1) with the amine (2) wherein A, B, W, X, and Y 
have the same meanings as those defined in the general formula (II), the compound of the formula (3) wherein A. B, 
<o w, X. and Y have the same meanings as those defined in the general formula (II) can be obtained. This reaction is 
carried out in the presence or absence of a base and/or a catalyst, with or without a solvent, at a reaction temperature 
of -30''C to a refluxing temperature of a solvent used. 

[0038] Examples of the bases include inorganic bases such as sodium hydroxide, potassium hydroxide, sodium 
carbonate, potassium carbonate, and sodium hydrogencarbonate, or organic bases such as pyridine, triethylamine. 

45 ethyldiisopropylamine, and N.N-diethylaniline. Examples of the catalysts include 4-d(methylaminopyridine and 
tetrabutylammoniumbromide. Any soh^ent can be used as long as it does not inhibit the reaction, and examples include 
ethyl acetate, dichloromethane, dichloroethane, chloroform, tetrahydrofuran, 1 ,2-dimethoxyethane, 1.4-dioxane, ben- 
zene, toluene, monochiorobenzene, 1 ,2-dichloroben2ene, N,N-dimethylformamide, N-methylpyrrolidone, methanol, 
ethanol, 1-propanol, 2-propanol, acetone, 2-butanone. and water. These solvents can be used alone or as a mixture. 

50 or as two phase solvents. 

[0039] The acetyl group of the resulting compound of the formula (3) wherein A, B, W, X, and Y have the same 
meanings as those defined in the general formula (II) is then hydrolyzed to prepare the compounds represented by 
the general formula (II). This reaction is canied out in the presence of an acid or a base, with or without a solvent, at 
a reaction temperature of from -0°C to a refluxing temperature of a solvent. 

55 [0040] Examples of the adds Indude mineral adds such as hydrochloric add and sulfuric acid, and Lewis adds such 
as triethyloxonium tetrafluoroborate. Examples of the bases indude Inorganic bases such as sodium hydroxide, po- 
tassium hydroxide, and metallic sodium, or organic bases such as hydrazine. Any solvent can be used as long as it 
does not inhibit the reaction. Examples indude tetrahydrofuran, 1 ,2-dimethoxyethane, 1,4-dioxane, methanol, ethanol. 
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1-propanol, 2>propanol, water, and acetic acid, and these solvents can be used alone or as a mixed solvent. 
[0041 ] Examples of preparation methods of the salts of the compounds represented by the general formula (II) include 
a direct preparation of salts by a hydrolysis of the acetyl group of the compounds of the aforementioned formula (3) 
wherein A. B, W, X, and Y have the same meanings as those defined in the general formula (II). and a preparation 

5 wherein the free fomn of the compounds represented by the general formula (II) is first prepared by the above hydrolysis, 
and then the free form is converted to salts. These methods are easily understood by those skilled in the art. 
[0042] In the examples of the specification, methods for preparation of typical compounds falling within the general 
formula (II) are explained in detail. Accordingly, those skilled in the art can prepare any compound encompassed within 
the general formula (II) by referring to the general explanations of the aforementioned preparation methods and specific 

10 explanations of the preparation methods of the examples, and by choosing appropriate starting materials, reagents, 
and reaction conditions and by adding appropriate modification and alteration to these methods, if necessary. 
[0043] Medicaments of the present invention can be used to enhance the effect of cancer therapy based on the mode 
of action of Dr4A injury, including cancer chemotherapies by using anticancer agents and radiation therapies of cancer 
that induce DNA injury. Typical examples of anticancer agents that induces DNA injury Include bleomycin, adriamycin, 

IS cisplatin, cyclophosphamide, and mitomycinC. Besides these derivatives, any of anticancer agents involving the mode 
of action of DNA injury can be targets of the medicaments of the present invention. The medicaments of the present 
invention may be used where either of a cancer chemotherapy using anticancer agents or a radiation therapy of cancer 
that induce DNA injury is solely earned out, or in a cancer therapy where a combination of these therapies is earned out. 
[0044] Although it is not intended to be bound by any specific theory, the medicament of the present invention can 

20 bind to a protein kinase or its analogous enzyme that is activated after DNA injury, and terminate the functions of the 
enzyme to kill cancer cells. As a result, the medicaments can enhance the effect of the cancer therapy and can lower 
a dose of the anticancer agent and/or radiation for the cancer therapy, thereby reduce side effects resulting from the 
cancer therapy. 

[0045] As the active ingredient of the medicament of the present Invention, a hydrate or a solvate of the compounds 
25 represented by ttie aforementioned general formulas (I) or (It) or physiologically acceptable salts thereof may be used. 
Furthemnore, when the compound contains one or more asymmetric carbon atoms, any of a pure form of optically 
active compound or any mixture of optically active compounds, or a racemate may be used. As the active ingredient 
of the medicament of the present invention, one or more kinds of substances selected from the group consisting of the 
aforementioned compound and a physiologically acceptable salt thereof, and a hydrate thereof and a solvate thereof 
30 may be used. 

[0046] As the medicament of the present invention, the aforementioned substance, per se, may be administered. 
Preferably, the medicament may be administered as a pharmaceutical composition for oral or parenteral administration 
that may be prepared by methods well known to those skilled in tiie art. Examples of pharmaceutical compositions 
suitable for oral administration include tablets, capsules, powders, subtilized granules, granules, solution, and syrup. 
3S and examples of pharmaceutical compositions suitable for parenteral administration include injections, suppositories, 
inhalants, instillations, nasal drops, ointments, percutaneous absorbents, transmucosal absorptions, cream, and plas- 
ter. 

[0047] The aforementioned pharmaceutical compositions can be prepared by adding pharmacologically and phar- 
maceutically acceptable additives. Examples of pharmacologically and phannaceuticaily acceptable additives include 
40 excipients, disintegrators or disintegration aids, binders, lubricants, coating agents, colorants, diluents, base materials, 
dissolving aids or dissolution adjuvants, isotonizing agents. pH modifiers, stabilizers, propellents, and adhesives. One 
or more kinds of anticancer agents based on the mode of action of DNA injury may be added to the aforementioned 
pharmaceutical compositions. 

[0048] A dose of the medicament of the present invention is not particulariy limited. The dose may be selected 
45 appropriately depending on a kind of the active ingredient and a kind of a cancer therapy. Further, the dose may be 
appropriately increased or decreased depending on various factors that should be generally considered such as the 
weight and age of a patient, a kind and symptom of a disorder, and an administration route. Generally, for an oral 
administration, the medicament may be used in a range of 0.01 to 1,000 mg for an adult per day. 

50 Examples 

[0049] The present invention will be explained more specifically with reference to the following examples. However 
the scope of the present invention is not limited to the following examples. 

55 



16 



EP1402 890 A1 

Example 1 : Preparation of 5-amino-N-[(1-naphthalenyl)methyq-1-naphthalenesulfonamide hydrochloride (Compound 
No. 1). 

(1) Preparation of N-[5-[[[(1-naphthalenyl)methyl]amino]sulfonyl]-1-naphthalenyt]acetamide. 

5 

[0050] 1-Naphthylmethylamlne (174mg. 1.1mmoI) was dissolved In tetrahydrofuran (10ml), and 5-(acetylamlno)- 
1-naphthalenesulfonyl chloride (284mg. 1mmol) was added under ice cooling and stining. Then, triethylamine (0,1 7mL, 
1.2mmol) was added and the mixture was stin-ed at room temperature for 1 hour. The reaction mixture was poured 
into diluted hydrochloric add and extracted with ethyl acetate. The ethyl acetate layer was washed successively with 

10 aqueous sodium hydrogen carbonate, water, and saturated brine, and after the layer was dried over anhydrous sodium 
sulfate, the residue obtained by evaporation of the solvent under reduced pressure was crystallized by a mixed solvent 
of ethyl acetate/diisopropyl ether to give the title compound as a light brown crystal (325mg, 80.4%). 
iH-NMR(DMSO-d6. 6): 2.21(3H. s), 4.45(2H. d. J=5.7Hz). 7.73-7 .41(3H, m), 7.44-7.49{1H, m), 7.65(2H, dd, J=8.1. 
7.8Hz). 7.76(1 H. d. J=7.5Hz), 7.80(1 H. d. J=7.5Hz). 7.87-7.91 (2H. m). 8.20(1 H. dd, J=7.5. 0.9Hz). 8.35(1 H. d, 

15 J=8.7Hz), 8.54-8.57{2H. m). 1 0.09(1 H, s). 

(2) Preparation of 5-amlno-N-[(1-naphthaIenyl)methyt]-1-naphthalenesulfonamide hydrochloride. 

[0051] N-[5-[I[(1-naphthalenyl)methyl]amIno]su!fonyl]-1-naphthalenyl]acetamide (225mg, 0.56mmol) was suspend- 
20 ed in a mixed solution of 1-propanoI (3ml), concentrated hydrochloric acid (1 ml) and water (1 ml), and the mixture was 
refluxed for 1 hour. The crystal precipitated by cooling of the reaction mixture to room temperature was filtered and 
washed with the mixed solvent of 1-propanoI/diisopropyl ether under reflux to give the title compound as a white crystal 
(201 mg. 90.8%). 

iH-NMR{DIVIS0-d6. 8): 4.33-4,44(2H. m). 7.09-7.21(1H. m). 7.33-7.41(3H, m), 7.45-7.50(2H, m), 7.54-7,61(1H. m), 
25 7.80{1H. dd. J=8.1. 1.8Hz). 7.87-7 .93(2H. m). 8.15(1H. d, J=7.2Hz). 8.35(1H, d, J=8.7Hz), 8.42-8.51(1H, m). 

[0052] The compounds from Example 2 to Example 66 were prepared in the same manner as the method of Example 
1 . The yield and the physical properties data are described below. Details of preparation are also described for examples 
carried out under different conditions. 

30 Example 2: Preparation of 5-amino-N-[(2-naphthalenyl)methyl]-1 -naphthalenesulfonamide hydrochloride (Compound 
No. 2). 

(1) . Preparation of N-[5-[[[(2-naphthalenyl)methyl]amlno]suifonyl]-1-naphthalenyl]acetamide. 
35 [0053] Yield: 76% 

iH-NMR(DMSO-d6. ^ )• 2.20(3H, s). 4.21(2H. d. J=6.0Hz), 7.29(1H. dd, J=8.4. 1.5Hz), 7.45(2H, dt. J=9.3. 3.3Hz), 7.61 
(2H, dd. J=8.4, 7.5Hz). 7.73(4H, m). 8.17(1H, d, J=6.6Hz), 8.31(1H, d. J=8.4Hz). 8.58{1H. d. J=8.4Hz), 8.65(1H. t. 
J=6.0Hz). 10.05(1 H, s). 

<o (2) Preparation of 5-amino-N-[(2-naphthalenyI)methyl]-1 -naphthalenesulfonamide hydrochloride. 
[0054] Yield: 92% 

^H-NMR(DMSO-d6. 5 ): 4.12(2H. d, J=6.0Hz). 7.29(1H, dd. J=8.4. 1.8Hz), 7.45(3H. m). 7.66(3H, m), 7.72(1H, m). 7.75 
(1H, d, J=8.4Hz), 7.83(1H. m). 8.18(1H. dd. J=7.5. 0.9Hz). 8.35(1H. d. J=8.4Hz). 8.40(1H. d. J=8.7Hz), 8.65(1H. t. 
45 J=6.0Hz). 

Example 3: Preparation of 5-amino-N-[(2-chlorophenyl)methy}]-1 -naphthalenesulfonamide hydrochloride (Compound 
No. 3). 

so (1 ) Preparation of N-[5-[[[(2-chlorophenyl)methyt]amino]sulfonyQ-1 -naphthalenyQacetamide. 
[0055] Yield: 74.2% 

iH-NMR(DMS0-d6, 6 ): 2.20(3H. s), 4.13(2H, s), 7.13-7.23(2H. m), 7.28-7,37(2H, m), 7.61-7.71(2H. m), 7.76(1H, d. 
J=7.2Hz). 8.14(1H. dd. J=7.5, 1.2Hz). 8.32(1H, d. J=8.4Hz), 8.52(1H. d. J=8.7Hz). 8.60(1H. s). 10.07(1H. s). 

55 

(2) Preparation of 5-amino-N-[(2-chlorophenyl)methyI]-1 -naphthalenesulfonamide hydrochloride. 
[0056] Yield: 79.1% 
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iH-NMR{DMS0-d6. 5): 4.11(2H, d. J=6.0Hz). 7.14-7.23(2H. m), 7.28-7.31(1H, m), 7.34-7.37{2H. m), 7.56-7.65(2H. 
m). 8.14(1H, d, J=8.1Hz), 8,32(2H, t, J=8.4Hz), 8.61(1H. t. J=6.0Hz). 

Example 4: Preparation of 5-amino-N-[(3-chlorophenyi)methyq-1-naphthalenesulfonamide hydrochloride (Compound 



(1) Preparation of N-[5-[[[{3-chlorophenyl)methyl]aminolsulfonyl]-1-naphthalenyl]acetamide. 
10057] Yield: 71.6% 

10 iH-NMR{DMSO-d6, 8 ): 2.20(3H, s). 4.06{2H, d, J=6.3H2). 7.07-7.12(1H, m). 7.18-7 .20(2H. m). 7.60-7.71(2H. m). 7.76 
(1H. d. J=7.2Hz). 8.13(1H. dd, J=7.2, 1.2Hz), 8.33(1H, d. J=8.7Hz), 8.50(1H, d, J=8.4Hz). 8.62(1H, t, J=6.3Hz). 10.06 
(1H.S). 

(2) Preparation of 5-amino-N-[(3-chIorophenyl)methyl]-1-naphthatenesulfonamide hydrochloride. 

15 

[0058] Yield: 82.8% 

iH-NMR(DMS0-d6. 6): 4.05(2H. d. J=6.3Hz). 7.06-7.11(1H. m). 7.15-7.21(3H, m). 7.43(1H, d, J=7.5Hz), 7.56-7.67 
(2H. m), 8.14(1 H, d, J=8.4Hz). 8.34(2H. d. J=8.7H2), 8.64(1 H, t. J=6.3Hz). 

20 Example 5: Preparation of 5-amino-N-[(4>chlorophenyl)methyl]-1 -naphthalenesulfonamide hydrochloride (Compound 
No. 5). 

(1) Preparation of N-[5-[[[(4-chlorophenyl)methyl]amino]sutf6nyl]-1-naphthalenyl]acetamide. 
25 [0059] Yield: 72.9% 

iH-NMR(DMS0-d6. 5 ): 2.20{3H. s). 4.02(2H, d. J=6.0Hz). 7.17(2H, d. J=8.4Hz). 7.25(2H. d. J=8.7Hz). 7.61-7.71(2H. 
m). 7.77(1 H. d. J=7.5Hz), 8.1 3(1 H, dd, J=7.5, 1 .2Hz), 8.34(1 H. d. J=9.0Hz), 8.50(1 H. d, J=8.4Hz), 8.59(1 H, t, J=6.0H2). 
10.08(1H.s). 

30 (2) 5-Amino-N-[(4-chlorophenyl)methyl]-1 -naphthalenesulfonamide hydrochloride. 
[0060] Yield: 77.8% 

lH-NMR(DMS0-d6. 6 ): 4.01(2H, d. J=6.0Hz). 7.18(2H, d, J=8.4Hz). 7.26(2H. d. J=8.4Hz). 7.38(1H. d, J=7.5Hz). 7.59 
(1H. t, J=8.4H2), 7.64(1H, t. J=8.4Hz). 8.12(1H, d. J=7.5Hz), 8.30(1H. d. J=8.4Hz). 8.35(1H. d. J=8.4Hz). 8.58(1H. t. 
35 J=6.3Hz). 

Example 6: Preparation of 5-amino-N-K2,4-dichlorophenyl)methylJ-1-naphthalenesulfonamide hydrochloride 
(Compound No. 6). 

40 (1 ) Preparation of N-[5-[[[(2.4-dichlorophenyl)methyIlamino]sulfonyl]-1-naphthalenyl]acetamide. 
[0061] Yield: 76.5% 

iH-NMR{DMSO-d6. 6): 2.20(3H. s). 4.10(2H. s). 7.26(1H, dd, J=8.4, 1.2Hz). 7.36(1H, d. J=8.7H2), 7.44(1H, d. 
J=2.1Hz). 7.60-7.71(2H. m). 7.78(1H; d, J=7.5Hz), 8.12(1H. dd. J=7.5, 1.2Hz). 8.34(1H. d. J=8.4Hz). 8.49(1H. d. 
45 J=8.4Hz). 8.66(1 H, s), 1 0.07(1 H. s). 

(2) Preparation of 5-amino-N-[(2,4-dichlorophenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 
[0062] Yield: 70.4% 

50 iH-NMR(DMS0-d6. 5 ): 4.08(2H, d, J=6.0Hz), 7.25-7.29(2H, m). 7.37{1H. d, J=8.4Hz). 7.45(1H. d. J=1.8Hz), 7.55(1H, 
t, J=8.4Hz), 7,59(1H, t, J=8.4Hz), 8,10(1H, d, J=7.2Hz), 8.20(1H. d. J=8.7Hz). 8.35(1H. d, J=9.0Hz), 8.62(1H. t. 
J=6.0H2). 
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Example 7: Preparation of 5-aminc>-N-[(3.4-dichlorophenyl)rnethyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 7). 



(1) Preparation of N-[5-[[[(3.4-dichlorophenyl)methyl]amino]sulfonyl]-1-naphthalenyqacetamide. 



5 



[0063] Yield: 71.1% 

iH-NMR(DIVlS0-d6. 6 ): 2.20(3H. s), 4.06(1H. d, J=6.0Hz), 7.11(1H. dd, J=8.4, 2.1H2). 7.32(1H. d. J=1.5H2). 7.41(1H, 
d, J=8.4Hz), 7.56-7.71 (2H, m). 7.78(1 H, d, J=7,5Hz). 8.12(1H. d. J=6.3H2), 8.34(1 H. d. J=8.7Hz). 8.48(1H. d, J=8.7Hz), 
8.64(1 H, t, J=6.0Hz). 10.05(1H. s). 

10 

(2) Preparation of 5*amino^-[(3,4<lichlorophenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 
[0064] Yield: 87.8% 

iH-NMR(DMS0-d6, 8 ): 4.04(2H. d, J=6.6Hz). 7.11(1H. dd. J=8.4. 1.2Hz). 7.33(1H. d, J=2.1Hz). 7.36(1H, d. J=7.5Hz). 
IS 7.42(1 H, d. J=8.4Hz). 7.67-7.65{2H, m). 8.1 2(1 H, d. J=7.5H2), 8.27(1 H. d. J=8.4H2), 8.35(1 H, d. J=8.4Hz), 8.64(1 H. 

t. J=6.3Hz). 

Example 8: Preparation of 5-amlno-N-[(3.5-dichlorophenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 8). 

20 

(1) Preparation of N-[5-[[[(3,5-dichlorophenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0065] Yield: 77% 

iH-NMR(DMS0-d6. 5 ): 2.20(3H. s), 4.08(2H. d, J=6.3Hz). 7.12(2H. d, J=1 .8H2). 7.31(1H. dd, J=1.8. 1.5Hz), 7.63(1H, 
25 dd, J=8.4, 7.5Hz). 7.69(1H. dd. J=8.4. 7.5Hz), 7.77(1H, d, J=7.2Hz). 8.12(1H. dd. J=7.2, 0.SHz), 8.33(1H, d, J=8.4Hz), 
8.47(1 H, d, J=8.4Hz), 8.67(1 H, t. J=6.3Hz). 1 0.05(1 H. s). 

(2) Preparation of 5-amino-N-[(3,5-dichlorophenyl)methyl]-lHiaphthalenesulfonamide hydrochloride. 
30 [0066] Yield: 90% 

1 H-NMR(DMS0Kl6. 6 ): 4.07(2H. d. J=6.3Hz). 7.12(2H, d. J=1 .5Hz). 7.32(1 H. dd, J=1 .8, 1 .5Hz), 7.37(1 H, d, J=7.5Hz), 
7.61(2H. ddd, J=8.4, 7.5. 2.1Hz). 8.12(1H. d. J=7.2Hz). 8.27(1H. d. J=8.7Hz), 8.34(1H. d, J=8.4Hz), 8.68(1H, t, 
J=6.3Hz). 

35 Example 9: Preparation of 5-amino-N-[(2-fluoropheny!)methyl]-1-naphthalenesulfonamide hydrochloride (Compound 
No. 9). 

(1) Preparation of N-[5-[[[(2-fluorophenyl)methyI]aminolsuifonyl]-1-naphthaIenyllacetamide. 
40 [0067] Yield: 75% 

iH-NMR(DMS0-d6. 6 ): 2.20(3H, s). 4.09(2H. d, J=6.0Hz). 7,00(2H. m), 7.21(2H. m), 7.62(1H, dd, J=8.4, 7.5Hz). 7.66 
(1H, dd. J=8.1. 7.8Hz), 7.75(1H, d, J=7.5Hz). 8.13(1H. dd. J=7.5. 0.9Hz). 8.32(1H, d. J=8.4Hz), 8.5Q(1H, d, J=8.4Hz). 
8.56(1H. t. J=6.0Hz). 10,05(1H. s). 

45 (2) Preparation of 5-amino-N-[(2-fluorophenyl)methyq-1-naphthalene5ulfonamide hydrochloride. 

[0068] Yield: 69% 

iH-NMR(DMSO.d6. 5 ): 4.08(2H. d. J=6.0Hz). 6.97(1H. d. J=8.1Hz), 7.00(1H. m). 7.21 (2H, m). 7.44(1H. d, J=7.5Hz). 
7.61(1H, dd, J=8.4,7,8Hz), 7.64(1H, dd, J=8.7, 7,5Hz), 8.14(1H, dd, J=7.2. 0.6Hz), 8.33(1H. d. J=8.1Hz), 8.36(1H, d, 
50 J=8.1 Hz), 8.58(1 H, t. J=6.0H2). 

Example 10: Preparation of 5-amino-N-[(3-fluorophenyl)methyI]-1-naphthatenesuIfonamide hydrochloride (Compound 
No. 10). 

55 (1) Preparation of N-[5-[[[(3-fluorophenyl)methyl]amino]sulfonyl]-1>naphthatenyl]acetamide. 
[0069] Yield: 77.2% 

iH-NMR(DMS0-d6. 6): 2.20(3H. s), 4.Q6(2H, d, J=6.3Hz). 6.94.6.99(3H, m). 7.1 7-7.25(1 H, m). 7.63(1 H. dd. J=8.4, 
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7,2Hz). 7.66-7.71{1H, m). 7.76(1H. d. J=6.9Hz). 8.13(1H, dd, J=8.4. 1.2Hz). 8.33(1H, d. J=8.4Hz). 8.51{1H. d. 
J=8.4Hz), 8.61(1H. t. J=6.3Hz). 10.06(1H. s). 

(2) Preparation of 5-amino-N-[(3-fiuorophenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 

5 

[0070] Yield: 86.3% 

1H-NMR(CD30D. 6 ): 4.14(2H, s). 6.73-3.84(3H. m). 7.03-7.10(1 H. m), 7.70-7.80(3H. m), 8.18{1H. dt. J=8.7. 0.9Hz). 
8.32(1 H. dd. J=7.5, 1.2Hz). 8.82(1 H, dt. J=8.7, 0.9Hz). 

10 Example 1 1 : Preparation of 5-aniino-N-[(4-fluorophenyt)methyl]-1-naphthatenesulfonamlde hydrochloride (Compound 
- No. 11). 

(1) Preparation of N-[5-[[[(4-fluorophenyl)methyl]am!no]sulfbnyl]-1-naphthalenyl]acetamide. 
IS [0071] Yield: 78.7% 

lH-NMR(DMS0-d6. 8 ): 2.20(3H, s). 4.01(2H, d. J=6.0Hz). 6.96-7.04(2H, m), 7.14-7.21(2H, m), 7.63(1H. dd, J=8.4, 
7.5Hz), 7.67(1H. t, J=8.4Hz), 7.76(1H, d. J=7.5Hz). 8.12{1H. dd. J=7.5. 1.2Hz). 8.33(1H, d, J=8.7Hz), 8.50{1H, d, 
J=8.7Hz), 8.55(1H, t. J=6.0H2). 10.07(1H. s). 

20 (2) Preparation of 5-amino-N-[(4-fluorophenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 

[0072] Yield: 90.4% 

1H-NI\1R(CD30D, 8 ): 4.10(2H. s). 6.73-6.80(2H. m), 6.99-7.06(2H. m). 7.71.7.79(3H, m), 8.19{1H, d. J=8.4Hz), 8.30 
(IH, dd. J=7.5, 1.2Hz). 8.81 (1H. d. J=7.8Hz). 

25 

Example 12: Preparation of 5-amino-N-[(2,6-difluorophenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 12). 

(1) Preparation of N-[5-[[[(2.6-difIuorophenyl)methyl]amtno]sulfonyl]-1-naphthalenyl]acetamide. 

30 

[0073] Yield: 75.9% ^ 

iH-NMR(DMS0-d6, 8 ): 2.20(3H, s), 4.07(2H, d, J=5.7Hz), 6.79-6.87(2H. m), 7.21 (tt, J=8.4. 6.6Hz), 7.58-7.65(2H. m). 
7.74(1H. d, J=7.2Hz). 8.11(1H. d, J=7.2Hz), 8.30(1H. d. J=8.4Hz), 8.45(1H, d. J-8.7Hz). 8.65(1H. t. J=5.7Hz). 10.04 
(IH. s). 

35 

(2) Preparation of 5-amino-N-[(2,6Kjif]uorophenyl)methyl]-1-naphthaIenesulfonamide hydrochloride. 
[0074] Yield: 79.5% 

1H-NMR(CD30D. 6 ): 4.23(2H, s). 6.50-6.58(2H. m). 7.02(1 H, tt, J=8.4. 6.6Hz), 7.66(3H. m), 8.14(1 H, dt. J=8.4. 1 .2Hz). 
40 8.32(1 H, dd, J=8.4, 1 .2Hz). 8.75(1 H. ddd, J=7.8. 2.1 . 1 .2H2). 

Example 13: Preparation of 5-amino-N-[(3.4-difluorophenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 13). 

45 (1 ) Preparation of N-(5-[[[(3.4-dif1uorophenyl)methyl]amino]sulfonyl]-1-naphthalenyqacetamide. 
[0075] Yield: 71% 

iH-NMR(DMSO-d6, 8 ): 2.20(3H. s), 4.04(2H. d, J=6.0Hz), 6.97(1H, m), 7.18(2H. m). 7.63(1H. dd. J=8.4, 7.8H2). 7.68 
(IH, dd. J=8.4, 8.1Hz), 7.77(1H, d, J=7.5Hz). 8.12(1H. d, J=7.5Hz), 8.33(1H. d, J=8.4Hz). 8.49(1H, d, J=8.4Hz). 8.62 
SO (IH, t, J=6.0Hz), 10.06{1H, s). 

(2) Preparation of 5-amino-N-[(3,4>difiuorophenyl)methyl]-1-naphthaIenesutfonamide hydrochloride. 

[0076] Yield: 59% 

55 iH-NMR(DI^SO-d6, 8 ): 4.02(2H. d, J=6.0Hz), 6.95(1H. m). 7.18(2H, m). 7.38(1H, d. J=7.2Hz), 7.60(1H. t, J=7.5Hz). 
7.63(1 H, dd, J=8.4, 7.5Hz). 8.1 2(1 H. d. J=7.2Hz). 8.29(1 H. d. J=8.7Hz). 8.34(1 H. d. J=8.4Hz). 8.63(1 H, t, J=6.0Hz). 
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Example 14: Preparation of 5-amino-N-[(3.5-difluorophenyl)methyt]-1-naphthalenesulfbnamide hydrochloride 
(Compound No. 14). 

(1) Preparation of N-[5-[[[(3,5-dlfiuorophenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 

5 

[0077] Yield: 75.9% 

iH-NMR(DIV!S0-d6. 5 ): 2.20(3H, s). 4.08(2H. d. J=6.3Hz). 6.80-6,86(2H, m), 6,96(1 H, tt, J=9.3. 2.4Hz). 7.63(1 H, dd. 
J=8.4. 7.5H2). 7.66-7.72(1H. m). 7.77(1H. d. J=7.5Hz). 8.13(1H, dd. J=7.2, 1.2Hz), 8.33(1H. d. J=8.4Hz). 8.48(1H. d. 
J=8.4Hz), 8.68(1 H. t. J=6,3H2), 1 0.06(1 H, s). 

10 

(2) Preparation of 5-amino-N-[(3,5-difluoropheny))methyl]-1-naphthatenesulfonamide hydrochloride. 
[0078] Yield: 76.9% 

1H-NMR(CD30D. S ): 4.88(2H, s). 6.59-6.65(3H, m). 7.73-7.82(3H. m), 8.20(1H. dt, J=8.7. 1.2Hz). 8.33(1H, dd. J=7.5. 
15 1 .2Hz). 8.33(1 H. dt. J=8.4. 1 .2Hz). 

Example 15: Preparation of 5-amlno-N-[(2-methylphenyl)methyl]-1-naphthalenesulfonamlde hydrochloride 

(Compound No. 15). 

20 (1 ) Preparation of N-[5-[[[(2-methylphenyl)methyl]amino]sulfonyl]-1 -naphthalenyljacetamide. 
[0079] Yield: 74% 

iH-NMR(DMS0-d6. 8): 2.10(3H. s), 2.20(3H. s). 3.99(2H. s). 7.05(3H. m). 7.16(1H. d, J=7.2Hz). 7.62(1H. dd. J=8.4. 
7.5Hz). 7.67(1H. t. J=8.4H2). 7.76(1H, d. J=7.5H), 8.14(1H. d. J=7.2H2). 8.33(1H, d. J=8.4H2). 8.37(1H, brs). 8.56(1H. 
25 d, J=8.4Hz), 1 0.07(1 H. s). 

(2) Preparation of 5-amlno-N-[(2-methylphenyl)methyI]-1-naphthalenesutfonamide hydrochloride. 

[0080] rield: 88% 

30 iH-NMR(DMS0-d6, 5 ): 2.09(3H, s), 3.99(2H, d, J=4.8Hz). 7.05(3H. m). 7.1 5(1 H. d. J=7.5Hz). 7.41 (1H. d. J=7.8Hz). 
7.60{1H. ddd, J=8.1. 7.8. 1.5Hz), 7.65(1H, ddd, J=7.5. 7.2, 1.8Hz). 8.15(1H. dd. J=7.5. 1.2Hz). 8.35(3H. m). 

Example 16: Preparation of 5-amino-N-[(3-methylphenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 16). 

35 

(1) Preparation of N-[5-[[[(3-methy!phenyl)methyl]amlno]sulfonyl]-1-naphthalenyl]acetamide. 
[0081] Yield: 82.4% 

iH-NMR{DMS0-d6. 6): 2.10(3H, s), 2.20(3H, s), 4.00(2H. d. J=6.0Hz). 6.86(1H.-s). 6,90-6.95(2H, m), 7.05(1H. t. 
40 J=7.5Hz). 7.59-7.70(2H. m), 7,76(1 H. d. J=7,2Hz), 8,12(1H. dd. J=7.5. 1.2Hz). 8.32(1H, d, J=8.4Hz). 8.48-8.53(2H, 
m). 10.06(1H.s). 

(2) Preparation of 5-amlno-N-[(3-methylphenyl)methyl)-1-naphthalenesulfonamide hydrochloride. 
45 [0082] Yield: 85.9% 

iH-NMR(DMSO-d6. S ): 2.11(3H. s). 3.99(2H, d. J=6.0Hz), 6,86(1 H. s), 6.92(2H. t. J=8.4Hz), 7.05(1H, t. J=7.8Hz). 7.36 
(1H. d. J=7.2H2), 7.56-7.64(2H, m), 8.12(1H, d, J=7.5Hz), 8.31(1H, d. J=6.9Hz). 8.33(1H, d, J=7.8H2), 8.48(1H. t, 
J=6.0Hz). 

50 Example 17: Preparation of 5-amino>N-[(4-methylphenyl)methyq-1-naphthalenesulfonamlde hydrochloride 

(Compound No. 17). 

(1) Preparation of N-[5-[[[(4-methylphenyl)methyI]amino]sulfonyl]-1-naphthalenyl]acetamide. 
55 [0083] Yield: 45.0% 

iH-NMR(DMS0-d6, 5 ): 2.20(3H. s), 2.21(3H. s). 3.97(2H, d. J=6,0H2). 6.97-7.05(3H. m), 7.61-7.69{2H, m). 7.58{1H. 
d, J=7.5H2). 8.13(1 H. dd. J=7.5. 1 .2Hz). 8.33(1 H. d. J=8.7Hz). 8.47(1H, t. J=6.0Hz). 8.52{1H, d, J=8.7H2). 10.06(1 H, s). 
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(2) Preparation of 5-amino-N-[(4*methytphenyl)methyl]-1-naphtha!enesulfonamide hydrochloride. 
[0084] Yield: 74.4% 

iH-NMR(DMSO-d6, 5 ): 2.22(3H, s). 3.96(2H. d. J=6.0Hz). 6.98-7.04(3H, m), 7.30-7.36(1H, m). 7.55-7.65(2H, m). 8.12 
(1H. dd, J=7.2, 10.9Hz), 8.2B-8.31(1H. m). 8.35{1H. d. J=8.4Hz). 8.45(1H, t, J=6.0H2). 

Example 1 8: Preparation of 5*amlno-N-[[4-(1 ,1 •dimethylethyl)phenyl]methyl]-1 -naphtha! enesulfonamide hydrochloride 
(Compound No. 18). 

(1 ) Preparation'of N-[5-[[[[4-(1 ,1-dimethylethyl)phenyqmethyl]amlno]suIfonyl]-1-naphthalenyl]acetamide. 
[0085] Yield: 78.1% 

1H-NMR(CDCI3. 6 ): 1 .25{9H, s), 2.36{3H. brs). 4.04(2H, d, J=5.7Hz). 4.82(1H. t. J=5.7Hz), 7.02(2H, d, J=8.4Hz), 7.22 
(2H. d. J=8.7Hz). 7.51-7.65(3H. m). 7.84(1H, d. J=7.2Hz). 8.12{1H. d. J=8.4Hz), 8.28(1H. d, J=7.2H2), 8.51(1H. d. 
J=8.7Hz). 

(2) Preparation of 5-amlno-N-[[4-(1,1-dimethylethyi)phenyl]methyl]-1-naphthalenesulfonamide hydrochloride. 
[0086] Yield: 81.6% 

iH-NMR(DMS0-d6. 5): 1.22(9H, s). 3.94(2H, d, J=6.0Hz). 7.01(1H. d. J=7.5H2), 7.07(2H. d. J=8.4Hz). 7.21(2H. d, 
J=8.1Hz). 7.45(1H, t, J=8.1Hz); 7.50(1H, t. J=8.4Hz). 8.01(1H, d, J=9.0H2). 8.06(1H, d, J=6.6H2). 8.31-8.36(2H. m). 

Example 19: Preparation of 5-amrno-N-[[2-(trifIuoromethyl)phenyl]methyi]-1-naphthalenesuifonamlde hydrochloride 
(Compound No. 19). 

(1 ) Preparation of N-[5-[|n2-(trifluoromethyl)phenyi]methyl]amino]sulfonyl]-1-naphthaienyl]acetamlde. 
[0087] Yield: 47% 

iH-NMR(DMS0-d6. 6 ): 2.20(3H. s). 4.21 (2H. d, J=6.0Hz), 7.39(1 H, dd. J=7.8. 7.2Hz), 7. 48(1 H. dd. J=8.1, 6.9Hz), 
7.62(3H. m). 7.70(1H. dd, J=8.4. 7.5Hz). 7.80(1H. d. J=7.5H2), 8.12(1H, dd, J-7.2, 0.9H2), 8.33(1H, d. J=8.4H2), 8.54 
(1H. d, J=8.4H2). 8.74(1 H. t. J=6.0Hz). 1 0.07(1 H, s). 

(2) Preparation of 5-amlno-N-[[2-(trifiuoromethyl)phenyi]methyl]-1-naphthaienesulfonamide hydrochloride. 
[0088] Yield: 67% 

iH-NMR(DMS0-d6. 5): 4.20(2H. d, J=6.0H2). 7.39(1H, dd. J=7.8. 7.5H2), 7.46(1H. dd, J=8.7, 8.IH2). 7.49(1H, dd. 
J=8.7. 6.9Hz). 7.62(4H, m). 8.1 3(1 H, dd, J=7.5. 0.9Hz). 8.35(1 H, d. J=8.4H2). 8.38(1 H, d, J=9.0Hz), 8.77(1 H, t, 

J=6.0H2). 

Example 20: Preparation of 5-amino-N-[[3-(triftuoromethyl)phenyqmethyl]-1-naphthalenesuIfonamide hydrochloride 
(Compound No. 20). 

(1) Preparation of N-[5-[[[[3-(trifIuoromethyl)phenyl]methyqamino]5uIfpnyt]-1-naphthalenyl]acetamide. 
[0089] Yield: 71 .5% 

iH-NMR(DMSO-d6, 6): 2.20(3H, s), 4.15(2H. d, J=6.3Hz), 7.37-7 .49(4H, m). 7.62(1H. dd, J=8.4. 7.5Hz). 7.65-7.71 
(1H. m). 7.76(1H. d, J=7.5H2), 8.13(1H. dd, J=7.5. 0.9H2), 8.32(1H. d, J=8.4H2), 8.49(1H. d, J=8.4Hz), 8.68(1H, t. 
J=6.3H2), 10.06(1H.s). 

(2) Preparation of 5-amino-N-[[3-(trifiuoromethyl)phenyl]methyl]*1-naphthalene5ulfonamide hydrochloride. 
[0090] Yield: 74.0% 

1H-NMR(CD30D, 5 ): 4.23(2H. s), 7.21-7.36(4H. m), 7.69-7.80(3H. m), 8.16(1H, dt, J=8.7. 1.2H2). 8.32(1H, dd. J=7.5, 
1.2Hz). 8.82(1Hdt. J=8.7, 1.2H2). 
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Example 21: Preparation of 5-amino-N-[[4-(trifluoromethyl)phenyqmethyq-1 -naphthalene hydrochloride 
(Compound No. 21). 

(1) Preparation of N-[5-[[[[4-(trifluorometiiyl)phenyi]metiiyl]amino]sulfonyl]-1-naphthalenyl]acetamlde. 

5' 

[0091] Yield: 63.8% 

iH.NMR(DMS0-d6, 6 ): 2.20(3H, s). 4.13(2H, d, J=6.3H2). 7.39(2H. d. J=7.8Hz). 7.56(2H. d. J=8.4Hz). 7.61-7.72(2H, 
m). 7.78(1 H. d. J=7.2H2), 8.1 3(1 H. dd. J=7.5, 1 .2Hz). 8.34(1 H. d. J=8.7Hz). 8.50(1 H. d. J=8.1 Hz). 8.68(1 H, t. J=6.3Hz), 

1 0.07(1 H.s). 

10 

(2) Preparation of 5-ammo-N-[[4-(trifluorometiiyl)phenyllmettiyl]-1-naphthalenesulfonamide hydrochloride. 
[0092] Yield: 79.8% 

1H-NMR(CD30D. 6): 4.20(2H. s). 7.24(2H. d, J=8.1Hz). 7.39(2H. d. J=8.4Hz), 7.70-7.80(3H, m). 8.21(1H. dt, J=9,0, 
IS 1.2Hz), 8.32(1H, dd. J«7.2, 1.2Hz). 8.82(1H. dt, J=8.4, 1.2Hz). 

Example 22: Preparation of 5-amlno-N-[[[1.1'-blphenyll-4-yl]methyl]-1-naphthaIenesulfonamlde hydrochloride 

(Compound No. 22). 

20 (1) Preparation of N-[5-[[[[[1,r-biphenylH-yI]metiiylIamlno)sulfonyll-1-naphthalenyl]acetamide. 
[0093] Yield: 75.3% 

iH-NMR{DMSO-d6. 8 ): 2.20(3H. s). 4.08(2H. d. J=6.3Hz). 7.24(2H. d. J=8.1Hz). 7.32-7.37(1H. m). 7.41-7.49(4H. m). 
7.57-7.66(3H. m). 7.70(1H. d. J=8.7Hz). 7.79(1H, d. J=7.5Hz). 8.15(1H. dd, J=7.5. 1.2Hz), 8.33(1H, d. J=8.4H2). 
25 8.53-8.59(2H. m). 10.04(1 H. s). 

(2) Preparation of 5-amino-N>[[[1,1'-biphenyi]-4-yl]methyl]-1-naphthalenesulfonamide hydrochloride. 

[0094] rietd: 82.5% 

30 iH-NMR(DMSO-d6. 6 ): 4.07(2H, d, J=6.0Hz), 7.25(2H, d, J=8.1Hz). 7.32-7.52(6H. m). 7.59-7.68(4H. m), 8.17(1H, d. 
J=7.2Hz), 8.36(2H. d, J=8.4Hz), 8.57(1 H, d, J=6.0H2). 

Example 23: Preparation of 5-amino-N-[[[4*-methyl-1,V-blphenyl]-2-yi]methyl]-1-naphthalenesulfonamide 
hydrochloride (Compound No. 23). 

35 

(1) Preparation of N-[5-[[[[[4 -methyl-1 ,1'-biphenyl]-2-yl]methyl]amino]sulfonyl]-1-naphUialenyllacetamide. 
[0095] Yield: 67% 

iH-NMR(DMSO-d6. 5): 2.20(3H. s), 2.26(3H. s). 3.90(2H, d, J=5.1Hz), 7.01 (4H, m). 7.09(1 H. m), 7.22(2H. m). 7.37 
40 (1H. m), 7.56(1H, dd. J=8.4, 7.5Hz). 7.67(1H. dd, J=8.7. 7.5H2). 7.78(1H, d. J=7.5Hz). 7.97(1H, d, J=7.2Hz). 8.31(1H. 
d. J=8.4Hz). 8.43(1H, t. J=5.1Hz). 8.51(1H. d, J=8.4Hz), 10.06(1H, s). 

(2) Preparation of 5-amlno-N-[[[4'-methyl-1,r-blphenyl]-2-yl]metiiyl]-1-naphtiialenesulfonamlde hydrochloride. 
45 [0096] Yield: 75% 

iH-NMR(DMS0-d6. 5 ): 2.29(3H, s). 3.91(2H. d. J=5.7H2), 7.06(5H, m). 7.18-7.27(2H, m), 7.37(2H. m), 7.55(1H. dd, 
J=8.1. 7.5Hz). 7.57(1H. dd. J=8,1. 7.5Hz). 7,97(1H. dd. J=7.2. 0.9Hz)i 8.30(1H. d. J=9.9Hz). 8.33(1H. d. J=8.4Hz). 
8.42(1 H. t, J=5.7Hz). 

50 Example 24: Preparation of 5-amino-N-[(2-methoxyphenyl)methyll-1-naphthalenesulfonamlde hydrochloride 
(Compound No. 24). 

(1) Preparation of N-[5-[[[(2-methoxyphenyl)methyl]amlno]sulfonyl]-1-naphthalenylJacetamide. 
55 [0097] Yield: 42.8% 

iH-NMR(DMS0-d6. 6 ): 2.20(3H, s). 3.50(3H. s). 4.00(2H, d. J=6.0Hz). 6.74-6.79(2H. m), 7.10-7,18(2H, m). 7.58-7.68 
(2H. m). 7.75(2H, d. J=7.5Hz). 8.10(1H. dd. J=7.5. 0.9Hz). 8.26-8.32(2H. m). 8.52(1H. d. J=8.7Hz). 10.05(1H. s). 
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(2) Preparation of 5-amino-N-[(2-methoxyphenyl)methyl]-1-naphthatenesulfonamide hydrochloride. 
[0098] Yield: 60.0% 

iH-NMR(DMS0-d6. 6): 3.52(3H. s), 3.98(2H, d. J=6.3Hz). 6.74.6.79(2H. m). 7.11-7.18{2H, m), 7.27-7.30(1 H, m). 
5 7.52-7.61(2H, m), 8.08(1H. d. J=6.9H2). 8.21-8.27(2H. m). 8.32(1H, d, J=8.7Hz). 

Example 25: Preparation of 5-amino-N-[(3-methoxyphenyl)methyq-1-naphthalenesuifonamtde hydrochloride 
(Compound No. 25). 

10 (1) Preparation of N-[5-([[(3-methoxyphenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0099] Yield: 75.9% 

iH-NMR(DMS0-d6. 8): 2.20(3H. s). 3.34(3H, s). 4.03(2H, d. J=6.0Hz). 6.64-6.73(3H, m), 7.09(1H. t. J=7.8Hz). 
7.60-7.77(3H, m). 8.13(1H. dd, J=7.5. 1.2Hz), 8.33(1H. d, J=8.7Hz). 8.52-8.57(2H, m). 10,07(1H. s). 

15 

(2) Preparation of 5-amino-N-[(3-methoxyphenyl)methyI]-1-naphthalenesulfonamide hydrochloride. 
[0100] Yield: 81.6% 

1H-NMR(CD30D, 5 ): 3.55(3H. s), 4.10(2H. s). 6.55-6.61(3H. m). 6.94(1H. t. J=8.1Hz). 7.64-7.79(3H. m). 8.17(1H, dt, 
20 J=8.4. 1 .2Hz), 8.31 (1 H. dd. J=7.5. 1 .2Hz). 8.84(1 H, dt, J=8.4. 1 .2Hz). 

Example 26: Preparation of 5-am{no-N-[(4-methoxyphenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 26). 

25 (1 ) Preparation of N-[5-[[[(4-methoxyphenyl)methyl]amino]sulfonyl]'1 -naphthalenyl]acetamide. 
[0101] Yield: 49.6% 

iH-NMR(DMSO-d6. 6): 2.20(3H. s), 3.68(3H. s). 3.95(2H. d. J=6.0Hz), 6.72-6.76(2H. d. J=8.4Hz), 7.05(2H, d, 
J=8.4H2), 7.64(1H, t. J=8.7Hz). 7.66(1H, t. J=9.0Hz). 7.76(1H. d, J=7.5H2). 8.13(1H, dd, J=7.5. 1.2Hz). 8,33(1H. d. 
30 J=8.7Hz), 8.44(1H. t. J=6.0Hz), 8.51(1H, d. J=8.1Hz). 10.06(1H, s). 

(2) Preparation of 5-amino-N-[(4-methoxyphenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 

[0102] Yield: 76.6% 

35 lH-NMR(DMSO-d6. 6): 3.69(3H. s). 3.93(2H, d. J=6.0Hz). 6.75{2H. d. J=8.7H2), 7.06(2H. d, J=8,4Hz), 7.19(1H. d. 
J=7.2Hz), 7.52(1 H, t, J=8.4Hz). 7.57(1 H. t. J=8.4Hz). 8.1 0(1 H, d. J=7.5Hz). 8.1 7(1 H. d. J=8.7Hz). 8.34(1 H, d. J=8.4Hz), 
8.36(1 H.t. J=5.7Hz). 

Example 27: Preparation of 5-amino-N-[(3,4-methylenedioxyphenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
^ (Compound No. 27). 

(1) Preparation of N-[5-[[[(3,4-methylenedioxyphenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0103] Yield: 81.4% 

45 iH-NMR(DMS0-d6, 5 ): 2.20(3H, s), 3.94(2H, s), 5.91 (2H, s), 6.58(1 H. dd. J=7.8, 1.2Hz). 6.66(1 H, s), 6.68(1 H, d, 
J=8.1 Hz). 7.63(1 H, t, J=7.8Hz), 7.67(1 H, t, J=7.8Hz), 7.76(1 H, d, J=7.5Hz), 8. 12(1 H, d, J=6.9Hz), 8.33(1 H, d. J=8.4Hz), 
8.49(1H. d. J=8.4Hz). 10.08(1 H, s). 

(2) Preparation of 5-amino-N-[(3,4-methylenedioxyphenyl)methyl]-1-naphthaIenesulfonamide hydrochloride. 

50 

[0104] rield:67.1% 

iH-NMR(DMS0-d6. 5 ): 3.93(2H, d. J=6.3Hz), 5.92(2H, s). 6.57(1H, dd, J=8.1. 1.5Hz). 6.64(1H. d. J=1.2Hz), 6.68(1H, 
d, J=7.5Hz), 7.34(1H. d, J=7.5Hz). 7.55-7,64(2H. m), 8.10(1H. dd. J=7.5. 0.9Hz). 8,27(1H. d. J=8.4Hz). 8.33(1H. d. 
J=8.4Hz), 8.44(1 H. t, J=6.3Hz). 

55 
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Example 28: Preparation of 5'amino-N-[(2.3-dirnethoxyphenyi)methyq-1-naphthalenesulf6narnide hydrochloride 
(Compound No. 28). 

(1) Preparation of N-[5-[[[(2,3-dimethoxyphenyl)methyl]amino]sulfonyq-1-naphthalenyl]acetamide. 

5 

[0105] Yield: 75.8% 

iH.NIVIR(DMS0-d6. 5): 2.20(3H. s). 3.56(3H. s). 3.74{3H, s). 4.02(2H. s). 6.79-6.84(1H, m), 6.87-6.94(2H. m), 
7.63-7.70(2H, m). 7J6{1H. d. J=7.2H2), 8.16(1H, dd. J=7.5. 1.2Hz). 8.34(1H. d. J=8.7Hz). 8.38(1H, s). 8.54(1H. d. 
J=8.4H2). 10.08(1 H.s). 

10 

(2) Preparation of 5-amino-N-[(2,3-dimethoxyphenyi)methyl]-1-naphthalenesutfonamide hydrochloride. 
[0106] Yield: 70.9% 

iH-NMR(DMS0-d6. 8 ): 3.56(3H, s). 3.74(3H, s), 4.08(2H. d. J=6.0Hz). 6.79-6.90{3H. m), 7.28(1 H. d. J=7.8H2). 7.56 
15 (1 H, t. J=8.4H2). 7.62(1 H. t. J=8.4Hz). 8.1 3(1 H, d. J=7.2H2), 8.26(1 H, d, J=8.1 H2). 8.33-8.36(2H, m). 

Example 29: Preparation of 5-amino-N-[(2,4-dimethoxyphenyl)methyl]-1-naphthaienesulfonamide hydrochloride 

(Compound No. 29). 

20 (1 ) Preparation of N-[5-[[[(2,4-dimethoxyphenyi)methyl]amino]sulfonyl]-1 -naphthalenyl]acetamide. 
[0107] Yield: 79% 

iH-NMR(DMS0-d6. 6 ): 2.20(3H, s). 3.42(3H. s). 3.68(3H. s), 3.91(2H. d. J=:5.7H2), 6.28(1 H, d, J=2.4Hz). 6.32(1 H. 
dd. J=8.1. 2.4Hz). 7.03(1 H. d. J=8.1Hz). 7.60(1 H, dd, J=8.4, 7.5H2). 7.64(1 H. dd. J=8.1 , 7.8H2), 7.75(1H, d, J=7.5H2). 
25 8.06(1H. d. J=7,5Hz), 8.15(1H, t, J=5.7Hz), 8.30(1H. d. J=8.4H2), 8.50(1H, d, J=8,4H2). 14.04(1H, s). 

(2) Preparation of 5-amino-N-[(2.4-dimethoxyphenyi)methyl]-1-naphthalenesulfonamide hydrochloride. 

[0108] Yield: 66% 

30 iH-NMR(DMSO-d6(80*'C), 8 ): 3.51(3H. s). 3.59(3H. s). 3.73(2H. s), 6.06(1H. m). 6.51(2H. m). 7.07(1H. d. J=7.8Hz). 
7.43(1H, dd, J=8.7, 7.5H2), 7.50(1H. brs). 7.52(1H, dd, J=8.4, 7.5H2). 8.07{1H. d, J=8.7H2). 8.12(1H, d, J=7.5H2). 
8.32(1 H, d. J=8.4H2). 

Example 30: Preparation of 5-amino-N-[(3.4-dimethoxyphenyl)methyl]-1-naphthaIenesulfonamide hydrochloride 
35 (Compound No. 30). 

(1) Preparation of N-[5-[[[(3,4-dimethoxyphenyi)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0109] Yield: 78.7% 

40 iH-NMR{DMSO-d6. S ): 2.20(3H, s), 3.39{3H, s). 3.65(3H. s), 3.98(2H, s). 6.53(1H. d, J=2.1H2), 6.65(1H. dd. J=8.1, 
2.1Hz), 6.73(1H. d. J=8.1Hz), 7.59-7 .70(2H, m). 7.76(1H, d, J=7.2H2), 8.12(1H, dd, J=7.2, 1.2Hz), 8.32(1H. d. 
J=8.4Hz). 8.43(1H. brs). 8,54(1H. d, J=8.4Hz), 10.06(1H, s). 

(2) Preparation of 5-amino-N-[(3,4-dimethoxyphenyl)methyI]-1-naphthalenesulfonamide hydrochloride. 

45 

[0110] Yield: 54.0% 

iH-NIVIR(DMS0-d6. 5): 3.43(3H, s). 3.66(3H. s). 3.98{2H. d. J=6.0Hz). 6.57(1H, d, J=2.1Hz). 6.64(1H, dd. J=8.4. 
2.1Hz). 6.73(1H. d. J=7.8Hz), 7.40(1H. d, J=7.5Hz), 7.57-7.65(2H, m). 8.13(1H, d, J=7.2Hz), 8.34(1H. d. J=8.7Hz). 
8.36(1 H. d. J=8.4Hz). 8.46(1 H, t. J=6.0Hz). 

so 

Example 31: Preparation of 5-amino-N-[(3,5-dimethoxyphenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 31). 

(1) Preparation of N-[5-[[[(3,5-dimethoxyphenyl)methyI]amlno]sulfonyl]-1-naphthalenyl]acetamlde. 

55 

[0111] Yield: 73.3% 

iH-NMR(DMS0-d6. 5 ): 2.20(3H, s). 3.50(6H,s). 4.00-4.01(2H. m). 6.23(1H, s). 6.23(2H. s), 7.60-7.77(3H, m), 8.13 
(1H. d. J=7.2H2). 8.32(1H. d. J=8.4H2), 8.54(2H, d. J=8.1H2). 10.07(1H. s). 
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(2) Preparation of 5-amino-N-[(3.5-dimethoxyphenyl)methyq-1-naphthalenesuffonamide hydrochloride. 
[0112] Yield: 73.3% 

1H-NMR(CD30D. 5 ): 3.53(6H. s). 4.09{2H. s). 6.11-6.16(3H. m). 7.01-7.80(3H. m), 8.17(1H. dt. J=8.4, 1.2Hz). 8.31 
5 (1H, dd, J=8.4. 1.2Hz), 8.55(1 H, dt, J=8.4. 1,2Hz). 

Example 32: Preparation of 5-amino-N-[(2,4,6-trimethoxyphenyi)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 32). 

to (1 ) Preparation of N-[5-[[[(2,4,6-trimethoxyphenyl)methyqamlno]sulfony!]-1 -naphtha!enyl]acetamlde. 
[0113] Yield: 56.1% 

iH.NMR(DMS0-d6, 6 ): 2.20{3H. s). 3.43(6H. s), 3.66(3H. s). 3.92(2H, d. J=5.1Hz). 5.91(2H. s), 7.53-7.64(3H. m), 
7.73(1 H, d, J=7.5Hz), 8.09(1 H. dd. J=7.5, 1.2Hz), 8.29(1 H, d, J=8.4Hz), 8.45(1 H, d, J=8.7Hz). 10.01 (1H. s). 

15 

(2) Preparation of 5-amino-N-[(2,4,6-trimethoxyphenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 
[0114] Yield: 73.3% 

lH-NMR(DMS0.d6. 8 ): 3.79(6H, s), 3.85(3H, s). 3.85{2H. s), 6.30(2H, s). 7.05(1H. d. J=9.0Hz). 7.45(2H. brs), 7.50 
20 (1H, dd. J=8.1, 7,5Hz). 7.84(1H, d. J=9.0Hz), 8.01{1H. d, J=6.9Hz), 8.39(1H, d, J=8.4Hz). 

Example 33: Preparation of 5-amino-N-[(3.4.5-trimethoxyphenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 33). 

25 ( 1 ) Preparation of N-[5-[[[(3,4,5-trimethoxyphenyl)methyl]amino]sulfonyl]-1 -naphthalenyljacetamide. 
[0115] Yield: 68.6% 

iH-NMR(DMS0-d6. 8 ): 2.19(3H. s), 3.44(6H, s), 3.50(3H. s), 4.03(2H, d, J=6.0Hz). 6.27(2H. s). 7.60(1H, dd, J=8.1. 
7.5Hz), 7.68(1H. t. J=8.1Hz), 7.76(1H, d, J=7.2Hz), 8.12(1H, dd, J=7.2. 1.2Hz), 8.31(1H. d. J=8.7Hz), 8.51-8.55(2H. 
30 m).1 0.04(1 H.s). 

(2) Preparation of 5-amino-N-[(3.4.5-trimethoxyphenyl)methyl]-1-naphthalenesulfonamidB hydrochloride. 
[0116] Yield: 62.3% 

35 iH-NMR{DMS0-d6, 8 ): 3.45(6H. s), 3.52(3H, s). 4,02(2H, d. J=6.0Hz), 6.31(2H, s). 7.36(1H, d, J=6.9Hz). 7.56-7.63 
{2H, m). 8.12(1H, dd. J=7.5, 0.9Hz). 8.32{1H. d, J=8,4Hz). 8.34(1H, d. J=8.4Hz), 8.51(1H, t. J=6.0Hz). 

Example 34: Preparation of 5-amino-N-[(2-ethoxyphenyl)methyl]-1-naphthalenesulfonamide (Compound No. 34). 

40 (1 ) Preparation of N-[5-[[[(2-ethoxyphenyl)methyl]amino]sulfonyI]-1 -naphthalenyl)acetamide. 

[0117] Yield: 75% 

iH-NMR(DMSO-d6, 5 ): 1.16(3H, t. J=6.9Hz). 2.20(3H. s). 3.82(2H. q. J=6.9Hz). 4.02{2H. d, J=5.7Hz), 6.76(2H. m). 
7.12(1H. dd. J=8.1. 7.8Hz). 7.18(1H, d, J=7.2Hz). 7.61(1H, dd. J=8.4. 7.2Hz). 7.65(1H. dd. J=8.1. 7.8Hzj. 7.75(1H, d. 
45 J=7.5Hz), 8.09{1H. d, J=7.5Hz). 8.27(1H, t. J=5.7Hz). 8.54(1H. d. J=8.4Hz). 10.05(1H. s). 

(2) Preparation of 5-amino-N-[(2-ethoxyphenyl)methyl]-1-naphthalenesulfonamide. 

[01 1 8] Preparation was earned out by in the same manner as the method of Example 1 (2). However the compound 
50 was isolated as a free form without being converted to hydrochloride. 
Yield: 68% 

iH-NMR(DMS0-d6. 8): 1.19(3H. t. J=6.9Hz). 3.86(2H. q, J=6.9Hz). 3.97(2H. d. J=6.0H2), 5.95(2H. s), 6.77(1H, m). 
6.78(1H. d. J=7.5Hz). 6.81(1H, d. J=6.6Hz), 7.13(1H. ddd. J=8.1. 7.5. 1.8Hz), 7.21(1H, dd, J=7.5. 1.5Hz), 7.36(1H. 
dd. J=8.4, 8.1Hz), 7.41 (1H. dd. J=8.4. 7.5Hz). 7.84(1 H. d, J=8.4Hz). 8.00(1 H. d. J=6.9Hz). 8.05(1 H. t, J=6.0Hz). 8.34 
55 (IH.d. J=8.4Hz). 
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Example 35: Preparation of 5-aminc>-N-[[3-(phenylrTiethoxy)phertyQrnethyl]-1-naphthalenesulfonarntde hydrochloride 
(Compound No. 35). 

(1) Preparation of N-[5-[[[[3-(phenyImethoxy)phenyl]methyl]amino]sulfonyl]-1-naphthalenyI]acetamide. 

5 

[0119] Yield: 73.0% 

iH-NMRCDMSO-dg, 5 ): 2.19{3H, s). 4.02(2H, d, J=6.3Hz), 4.87(2H, s). 6.72-6.79(3H. m). 7.09(1H. dd. J=8.7, 7.5H2). 
7.31-7.39(5H. m). 7.60-7.71(2H. m), 7.77(1H. d, J=7.2Hz). 8.13(1H. dd. J=7.5. 0.9Hz), 8.52-8.56(2H. m), 10.05(1H, s). 

10 (2) Preparation of 5-amino-N-[[3-(phenylmethoxy)phenyl]methyl]-1 -naphthalenesulfonamlde hydrochloride. 

[01 20] Preparation was carried out in the same manner as the method of Example 1 (2). except that the reaction time 
was 20 minutes. 
Yield: 68.9% 

15 1 H-NIVIR{DMS0-d6, 8 ): 4.00(2H. d, J=6.3Hz), 4.86(2H. s). 6.73(1 H, d. J=7.2Hz), 6.76-6.78(2H. m). 7.09(2H, dd, J=8.7, 
7.5H2), 7.31-7,40(5H, m), 7.51(2H. q. J=8.4H2), 8.08(1H, d, J=7.2Hz), 8.12(1H. d. J=8.7Hz), 8.34(1H, d, J=8.7Hz), 
8.44(1 H. t, J=6.3Hz). 

Example 36: Preparation of 5-amtno-N-[[4*(phenytmethoxy)phenyl]methyI]-1-naphthalenesulfonamlde hydrochloride 

20 (Compound No. 36). 

(1) Preparation of N>[5*[[[[4-(phenylmethoxy)phenyl]methyl]amlno]sulfonyl]-1-naphthaienyl]acetamide. 
[0121] Yield: 72.5% 

25 iH-NMR(DIVIS0-d6, 5 ): 2.19(3H. s). 3.95(2H. d. J=6.0Hz), 5.03(2H, s), 6.82(2H, d, J=8.7Hz), 7.05(2H, d. J=8.7Hz), 
7.31-7.43(5H, m). 7.60-7.69(2H. m). 7.76(1H. d, J=7,5Hz). 8.12(1H. dd, J=7.5, 1.2Hz), 8.33(1H. d, J=8.7Hz), 8.43(1H, 
t, J=6.0Hz), 8.51 (1H, d, J=8.7Hz), 1 0.05(1 H, s), 

(2) Preparation of 5-amino-N-[[4-{phenylmethoxy)phenyllmethyI]-1-naphthalenesulfonamide hydrochloride. 

30 

[0122] Yield: 66.7% 

iH-NMR(DMSO-d6. 5 ): 3.93(2H, d. J=6.0Hz). 5.04(2H, s). 6.83(2H, dt. J=9.0. 2.7Hz). 7.06(2H. dt, J=8.7, 2.4Hz), 7.23 
(1 H. d. J=7.8Hz). 7.29-7.44(5H. m), 7.53(1 H. dd. J=8.7, 7.8Hz), 7.58(1 H, dd. J=8.4. 7.2Hz), 8.10(1 H, dd. J=7.5. 1 .2H2). 
8.20(1 H. d. J=9.0Hz). 8.33-8.39(2H. m). 

35 

Example 37: Preparation of 5-amino-N-[(6-methoxy-2-naphthaIenyl)methyl]-1-naphthalenesulfonamide hydrochloride 
(Compound No. 37). 

(1) Preparation of N-[5-[[[(6-methoxy-2-naphthalenyl)methyI]amino]sulfonyll-1-naphthalenyl]acetamlde. 

40 

[0123] Yield: 87% 

iH-NMR(DMSO-d6. § ): 2.20(3H, s), 3.85(3H. s). 4.15(2H. d, J=6.0Hz), 7.10(1H, dd, J=8.7, 2.4Hz). 7.24(1H. dd. J=8.7, 
1.2Hz). 7.52(1H, s), 7.63(3H. m). 7.70(1H. dd. J=8.1. 7.8Hz). 7.78(1H. d. J=7.5Hz). 8.17{1H, d. J=7.2Hz). 8.31(1H. d, 
J=8.4Hz). 8.57(1H, d, J=8.7Hz), 8.60(1H. t. J=6.0Hz). 10.06(1H. s). 

45 

(2) Preparation of 5-amino-N-[(6-methoxy-2-naphthalenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 
[0124] Yield: 83% 

1 H-NMR(DMSO-d6, 5 ): 3.85(3H, s). 4.14(2H. d. J=6.0Hz). 7.11 (1 H, d, J=8.7. 2.4Hz), 7.24(2H. m), 7.31(1H, d, J=7.8Hz). 
50 7.59(3H, m). 7.65(1H. d, J=8.7Hz), 8.16(1H. dd. J=7.2, 0.9Hz). 8.31(1H. d, J=7.8H2). 8.34{1H. d. J=8.4Hz). 8.57(1H. 

t. J=6.0Hz). 

Example 38: Preparation of 5-amino-N-[(3-hydroxyphenyl)methyl]-1-naphthalenesutfonamide hydrochloride 
(Compound No. 38). 

55 

[01 25] Preparation was carried out in the same manner as the method of Example 1 (2) using N-[5-[[[[3-(phenylmeth- 
oxy)phenyl]methyl]amino]sulfonyl]-1-naphthalenyl]aoetamlde (compound of Example 35(1)). provided that the reaction 
time was 8.5 hours. 
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Yield: 83.6% 

iH-NMR(DMS0-d6. 5 ): 3.91(2H. d. J=6.0H2). 6.56-6.61{2H, m). 6.67-6.69(1 H, m). 7.00(1H. I. J=7.8H2), 7.28(1H. d. 
J=7.8Hz), 7.56(1 H. t, J=7.8Hz). 7.62(1 H. t. J=7.8Hz), 8.1 2(1 H. d. J=7.5Hz). 8.25(1 H, d. J=8.7Hz). 8.35(1 H. d. J=8.4H2). 
8.43(1 H. t. J:=6.0Hz). 

5 

Example 39: Preparation of 5-amino-N-[(3,4-dihydroxyphenyl)methyl]-1-naphthalenesulfonamide hydrochloride 

(Compound No. 39). 

(1) Preparation of N-[5>[[[(3,4-dlhydroxyphenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 

10 

[0126] Yield: 43.5% 

iH.NMR(DMS0-d6. 6 ): 2.20(3H. s). 3.83(2H. d. J=6.0Hz). 6.41(1H. dd. J=7.8, 1.8Hz), 6.57(1H. d. J=7.8Hz), 6.66(1H. 
d, J=1.8Hz), 7.63-7.70(2H. m), 7.76(1 H. d. J=7.5H2). 8.14(1 H, dd. J=7.5. 1.2Hz). 8.33-8.38(2H. m), 8.53(1 H, d. 
J=8.7Hz), 8.74(1H. s). 8.82(1H, s), 10.07(1H, s). 

15 

(2) Preparation of 5-amino-N-[(3,4-dlhydroxyphenyl)methyi]-1-naphthalenesulfonamide hydrochloride. 
[0127] Yield: 28.3% 

1H-NMR(CD30D. 5 ): 3.95(2H. s). 6.30(1H, dd. J=8.1 , 2.1Hz). 6.40-6.43{2H, nn), 7.66-7.76(3H. m). 8.18{1H, dt, J=8.4, 
20 1 .2Hz), 8.27(1 H, dd. J=7.5. 1 .2Hz). 8.79(1 H, dd, J=8.4, 0.9Hz). 

Example 40: Preparation of 5-amlno-N-[(4-hydroxy-3-methoxypheny!)methyl]-1-naphthalenesulfonamide 
hydrochloride (Compound No. 40). 

25 (1 ) Preparation of N-[5-[[[(4-hydroxy-3-methoxyphenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0128] Yield: 66.3% 

iH-NMR(DMS0-d6. 5 ): 2.20(3H, s), 3.94(2H, d, J=6.0Hz). 6.51-6.59(3H. m). 7.60-7.71(2H, m). 7.66(1H. d. J=7.2Hz), 
8.13(1H. d, J=7.5Hz). 8.33(1H, d, J=8,4Hz). 8.41(1H. t. J=6.0H2), 8.55(1H, d. J=8.4H2). 8.77(1H. brs). 10.06(1H, s). 

30 

(2) Preparation of 5-amino-N-[{4-hydroxy-3-methoxyphenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 
[0129] Yield: 27.6% 

iH-NMR(DMSO-d6. 6 ): 3.46(3H, s), 3.92(2H, d. J=6.0H2). 6.51-6.59(3H. m). 7.18(1H. d, J=6.9H2). 7.49-7.61(2H, m). 
35 8.10(1H. dd, J=7.2, 0.9H2), 8.19(1H. d. J=7.8H2). 8.31-8.35{2H. m). 

Example 41: Preparation of 5-amino-N-[(3-nitrophenyl)methyl]-1-naphthatenesutfonamide hydrochloride (Compound 
No. 41), 

40 (1 ) Preparation of N-[5-[[[(3-nitrophenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0130] Yield: 75.1% 

iH-NMR(DIVIS0-d6, 5 ): 2.18(3H, s). 4.18(2H, d, J=6.0H2), 7.37(1H, t. J=7.8H2). 7.51(1H. d, J=7.8H2). 7.58(1H, dd, 
J=8.7. 7.5Hz), 7.65(1H, t, J=7.5H2). 7.68-7.71(1H. m), 7.91-7.97(2H. m). 8.11(1H, dd. J=7.5. 0.9H2). 8.25(1H. d, 
45 J=8.4H2). 8.44(1H. d, J=8.1H2), 8.75(1H, t. J=6.3H2). 10.05{1H, s). 

(2) Preparation of 5-amino-N-[(3-nitrophenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 

[0131] Yield: 76.4% 

50 1H.NMR(CD30D. 5 ): 4.29(2H. s), 7.27(1H, t. J=8.1H2). 7.39.7.42(1H. m). 7.66-7.79(4H, m). 7.87(1H. ddd. J=8.1, 2.4, 
1.2Hz). 8.12(1H. dt, J=8.7, 0.9Hz). 8.30(1H. dd, J=7.5, 1.2Hz). 8.79(1H, dt, J=8.4, 1.2Hz). 

Example 42: Preparation of 5-amino-N-[(4-nitrophenyt)methyl]-1-naphthalenesulfonamide hydrochloride (Compound 
No. 42). 

55 

(1) Preparation of N-[5-[[[(4-nitrophenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0132] Yield: 73.6% 
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iH-NMR(DMS0-d6. 5): 2,20(3H. s), 4.18(2H. d, J=5.7Hz), 7.44(2H, d, J=9.0H2). 7.61-7.78(3H, m). 8.05(2H, d. 
J=8.7Hz). 8.14(1H. dd, J=7.5. 0.9Hz), 8.33(1H. d. J=8.4Hz), 8.50(1H. d, J=8.4Hz). 8.75(1H, t. J=6.3H2). 10.05(1H. s). 

(2) Preparation of 5-amino-N-[(4-nitrophenyl)methyl]-1-naphthalenesulfonamide hydrochloride. 

[0133] Yield: 84.7% 

iH-NMR(DMS0-d6. 6): 4.16(2H, d, J=6.3Hz). 7.30{1H. d. J=7.5Hz). 7.41-7.45(2H. m), 7.55-7.63(2H. m). 8.01-8.06 
(2H. m), 8.12(1H, dd, J=7.5. 1.2Hz). 8.23(1H. d. J=8.1Hz). 8.34(1H. d. J=8.7Hz), 8.72(1H, t. J=6.3Hz). 

Example 43: Preparation of 5-amtno-N-[(2-aminophenyl)methyl]-1-naphthalenesulfonamide dihydrochloride 
(Compound No. 43). 

(1) Preparation of N-[5-[[[(2-amlnophenyl)methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0134] Yield: 72.0% 

iH-NMR{DMS0-d6, 8 ): 2.20(3H. s). 3.84(2H, s), 4.89(2H. s). 6.44(1H, Id, J=7.5. 1.2Hz), 6.57.6.60{1H. m), 6.91-6.97 
(2H, m). 7.64.7.71(2H, m), 7.77{1H. d. J=7.2Hz), 8.18(1H. dd. J=7.5, 1.2Hz). 8.35(1H. d. J=8.4Hz). 8.55{1H. d, 
J=8.4Hz). 1 0.08(1 H,s). 

(2) Preparation of 5-amino-N-[(2-arhinophenyl)methyl]-1-naphtha]enesulfonamide dihydrochloride. 
[0135] Yield: 82.6% 

^H-NMR(CD30D. 5 ): 4.24(2H. s). 7.27-7.31 (2H. m), 7.34-7.43(28, m), 7.71{1H, dd. J=7.8. 1.2Hz), 7.77.7.84(2H, m). 
8.29(1H. d, J=8.4Hz). 8.38(1H, dd, J=7.5, 1.2H2). 8.81(1H, d. J=8.7Hz). 

Example 44: Preparation of 5-amino-N-[(3-aminophenyl)methyi]-1-naphthalenesulfonamide dihydrochloride 

(Compound No. 44). 

(1) Preparation of N-[5-[[[(3-aminophenyl)methyl]amino]sulfonyI]-1-naphthaienyl]acetamide. 
[0136] Yield: 48.8% 

iH-NMR(DMS0-d6, 8): 2.20(3H. s). 3.85(2H. s). 4.97(2H, s). 6.30(1H. d. J=7.8Hz). 6.38-6.44(2H. m). 6.85(1H. t. 
J=7.8Hz), 7.63-7.70(2H. m). 7.75(1 H, d. J=7.2Hz). 8.15(1H. dd. J=7.2. 0.9Hz). 8.34{1H. d, J=8.7Hz), 8.38-8.42(1H, 
m). 8.55(1H. d. J=8.4Hz). 10.07(1H, s). 

(2) Preparation of 5-amino-N-[(3-aminophenyl)methyl]-1-naphthaIenesulfonamide dihydrochloride. 
[0137] Yield: 86,1% 

^H-NMR(CD30D. 8): 4.15(2H, s), 7.20-7.26(2H. m), 7.31-7.39(2H, m), 7.71(1H. d;j=7.5Hz). 7.77-7.83{2H. m). 8.26 
(1H, dt. J=8.7, 0.9H2). 8.35(1 H. dd, J=7.5. 1.2Hz). 8.81 (1H, d. J=8.4Hz). 

Example 45: Preparation of 5-amino-N-[(4-amlnophenyi)methyl]-1-naphthalenesulfonamide dihydrochloride 
(Compound No. 45). 

(1) Preparation of N-[5-[[[(4*aminophenyl)methyI]amino]sulfonylI-1-naphthalenyI3acetamide. 
[0138] Yield: 67,4% 

iH-NMR(DMS0-d6, 8 ): 2.20(3H. s), 3.82(2H, d, J=6.0Hz). 4.98(2H, s), 6.39(2H. d. J=8.4Hz), 8.79(2H. d. J=8.4Hz), 
7.62-7.69(2H. m). 7.76(1 H. d. J=7.2Hz), 8.14(1H, dd, J=7.2, 0.9Hz). 8.29(1H, t, J=6.0Hz). 8.34(1H, d, J=8.4Hz). 8.53 
(1H. d. J=8.4Hz). 10.08(1H, s). 

(2) Preparation of 5-amino-N-[(4-aminophenyl)methyl]-1-naphthalenesulfonamlde dihydrochloride. 
[0139] Yield: % 

iH-NMR(DMS0-d6, 8): 4.05(2H. d. J=6.0Hz), 7.11(2H, d. J=8.7Hz). 7.18(2H. d, J=8.4Hz). 7.46(1H, d, J=6.9Hz). 
7.59-7.65(2H. m). 8.11(1H, d, J=7.2Hz). 8.31-8.37(2H, m). 8.66(1H. t. J=6.0Hz). 
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Example 46: Preparation of 5-amino-N-[[[3-(methylsulfonyl)aniino]phenyl]methyq-1-naphthaIenesulfonamide 
hydrochloride (Compound No. 46). 

(1) Preparation of N>[5-[[[n3-(methylsulfonyl)amlno]phenyl]me%l]amino]sulfonyq-1-naphthalenyl]acetamide. 

5 

[0140] N-[5-[[[(3-Aminophenyl) methyI]amino]sulfonyI]-1-naphthalenyI]acetamide (compound of Example 44(1): 
1 20mg, 0.32mmol) was dissolved in tetrahydrofuran (5ml), and then triethylamine (0.05ml. 0.39mmol) and methanesul- 
fonyl chloride (0.030ml, 0.39mmol) were added, and the mixture was stirred at room temperature for 2 days. The 
reaction mixture was poured into diluted hydrochloric acid and extracted with ethyl acetate. The ethyl acetate layer 
10 was washed with saturated brine, and after the layer was dried over anhydrous sodium sulfate, the residue obtained 
by evaporation of the solvent under reduced pressure was purified by column chromatography on silica gel (eluent: 
hexane/ethyl acetate=1/3 ethyl acetate) to give the title compound as a light brown gummy substance (98.4mg, 
68.7%). 

1H-NMR(CD30D, 5 ): 2.29(3H, s). 2.83{3H. s). 4.04(2H. s), 6.81(1H. d. J=7.5H2). 6.95-6.97(2H. m). 7.01-7.06(1H. m). 
IS 7.57(1H. dd, J=8.7. 7.5Hz). 7.63-7.69(2H. m), 8.19{1H. dd, J=7.5. 1.2Hz), 8.23(1H. d. J=8.4Hz). 8.57-8.64(1H. m). 

(2) Preparation of 5>amino-N-[[[3-(methylsutfbnyt)amino]phenyI]methyl]-1-naphthalenesulfonamide hydrochloride. 
[0141] Yield: 81.1% 

20 iH-NMR(CD30D. 5 ): 2.87{3H. s). 4.10(2H. s). 6.79(1 H. dt. J=7.2. 1 .2Hz), 6.93-6.96(2H. m). 7.02(1 H, dd, J=8.7, 7.5Hz), 
7.68(1H. dd. J=7.5. 1.2Hz), 7.75(2H. dd, J=8.4. 7.5Hz). 8.18(1H. dt, J=8.7, 1.2Hz). 8.31(1H. dd. J=7.2. 1.2Hz), 8.80 
(1H.dd,J=8.4. 1.2Hz). 

Example 47: Preparation of 5-amlno-N-[[4-(dlmethylamlno)phenyl]methyl]-1-naphthalen8SuIfonamlde dihydrochloride 
25 (Compound No. 47). 

(1) Preparation of N-[5-[[[[4-(dimethylamlno)phenyl]methyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0142] rield: 79% 

30 iH-NMR(DMS0-d6. 6 ): 2.20(3H. s), 2.81 (6H, s), 3.89(2H. d, J=6.0H2). 6.55(2H, d, J=8,4Hz), 6.95(2H, d. J=8.4H2). 
7.64{1H. dd. J=8.4. 6.9Hz), 7.67(1H. dd, J=8.4, 7.5Hz), 7.76{1H. d. J=7.5Hz). 8.13(1H, dd, J=7.5. 0.9Hz). 8.32(1H, t, 
J=6.0Hz), 8.33(1H, d, J=6.9Hz). 8.53(1H. d. J=8.4Hz), 10.06(1H, s). 

(2) Preparation of 5-amino-N-[[4-(dimethylamino)phenyI]methyll-1-naphthalenesulfonamide dihydrochloride. 

35 

[0143] Yield: 56% 

iH-NMR(DMS0-d6. 5): 3.01(6H. s), 4.06(2H, d, J=6.0Hz). 7.16(2H, d, J=8.4H2), 7.37(2H, d. J=8.4Hz), 7.48(1H, d. 
J=7.5Hz). 7,62(1 H, dd, J=8.1, 7.8Hz). 8.09(1 H. d, J=7.5Hz), 8.33(1 H. d, J=8.4Hz), 8.36(1 H. d. J=8.4Hz). 8.63(1 H, t, 
J=6.0Hz). 

40 

Example 48: Preparation of 4-[[[(5-amlno-1-naphthalenyl)sulf6nyl]-amino]methyl]benzoic acid hydrochloride 
(Compound No. 48). 

(1) Preparation of 4-[[[(5-acetamIdo-1-naphthalenyi)sulfbnyl]amino]methyl]benzoic add. 

45 

[0144] 4-(Amlnomethyl)benzoic acid (726mg, 4.8mmol) and triethylamine (0.67ml, 4.8mmol) were dissolved in a 
mixed solution of 2N sodium hydroxide solution (2.4ml, 4.8mmol), dioxane (4.8ml) and water (12ml). A suspension of 
N-[5-(chlorosulfonyI)-1-naphthalenylJacetamide (1.135g. 4mmol) in dioxane (4ml) and methanol (12ml) was added to 
the mixture under ice cooling and stirring, and the mixture was stined at room temperature for 30 minutes. The reaction 
so mixture was poured into diluted hydrochloric acid, and the precipitated solid was washed with water and dried under 
reduced pressure to give the title compound as a light brown crystal (1 .361 g, 85.4%). 

iH-NMR(DMS0-d6. 8 ): 2.20(3H. s). 4.11(2H, d. J=6.0Hz). 7.30(2H. d, J=8.1Hz). 7.62-7.72(2H. m), 7.76-7.80(3H, m), 
8.15(1H. dd. J=7.5, 0.9Hz), 8.35(1H. d, J=8.4Hz). 8.52(1H. d. J=8,7Hz). 8,66(1H. t. J=6.0Hz). 10.08(1H, s). 

55 (2) Preparation of 4-[[[(5-amino-1 -naphthalenyl)sulfonyl]amino]methyl]benzoic add hydrochloride. 

[0145] Yield: 64.1% 

1H-NMR(CD30D, 6 ): 4.21(2H. s). 7.11(1H, d, J=8.7Hz). 7.17(1H. d, J=8.7Hz). 7.67-7.78)5H. m), 8.20(1H. ddt, J=8.7, 
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6.0. 1.2Hz). 8.31(1H. ddd, J=7.2. 6.0. 1.2Hz). 8.81(1H. dt. J=8.4, 1.2Hz). 

Example 49: Preparation of 5-amino-N-[[4-(methylsulfonyl)phenyl]methyl]-1-naphthaienesuIfonamide hydrochloride 
(Compound No. 49). 

5 

(1) Preparation of N-[5-[[[[4-(methylsulfonyl)phenyl]methyqamino]sulfonyf]-1-naphthalenyi]acetamide. 
[0146] Yield: 91% 

iH-NMR{DMS0-d6, 8): 2.20(3H. s). 3.14{3H. s), 4.15(2H. d, J=6.0Hz), 7.43{2H, d. J=8.1Hz), 7.63(1H. dd. J=8.4. 
10 8.1Hz), 7.69(1H, dd. J=9.0, 8.1Hz), 7.73(2H. d. J=8-1H2). 7.65(1H. dd. J=9.0. 8.4Hz), 8.13(1H, d. J=7.2Hz), 8.35(1H. 
d, J=8.4Hz). 8.51(1H. d. J=8.4Hz). 8.73(1H, t, J=6.0Hz). 10.11(1H, s). 

(2) Preparation of 5-amino-N-[[4-(methyisulfonyl)phenyl]methyq-1-naphthalenesuifonamide hydrochloride. 
15 [0147] Yield: 84% 

lH-NMR(DMS0-d6. § )'■ 3.16(3H. s), 4.14(2H. d, J=6.3Hz), 7.41(3H. d. J=8.1Hz). 7.61(2H. dd. J=8.4. 7.5Hz). 7.73(2H. 
d, J=8.1Hz). 8.1 3(1 H. d. J=6.9Hz). 8.31 (1H. d. J=8.4Hz). 8.36(1 H. d, J=8.4Hz), 8.72(1 H. t. J=6.3Hz). 

Example 50: Preparation of &-amino-N-[[4-(sutfamoyi)phenyl]methyl)-1-naphthalenesulfonamide hydrochloride 
20 (Compound No. 50), 

(1) Preparation of N-[5-[[[[4-(sulfamoyl)phenyl]methyl]amlno]sulfonyl]-1-naphthalenyl]acetamide. 
[0148] Yield: 33.4% 

25 iH-NMR(DMSO-de, 5 ): 2.20(3H. s). 4.10(2H, d. J=6.3Hz), 7.29(2H. s), 7.36(2H, d, J=8.1Hz), 7.63-7.79(5H. m), 8.15 
(1H. dd. J=8.4. 0.9Hz). 8.35(1H. d. J=8.1Hz). 8.52(1H, d, J=8.7Hz). 8.66(1H. t. J=6.3Hz). 10.08(1H. s). 

(2) Preparation of 5-amino-N-[[4-(sulfamoyl)phenyl]methyl]-1-naphthalenesuifonamlde hydrochloride. 
30 [0149] Yield: 53.1% 

iH-NMR(DMS0-d6. 6 ): 4.09(2H, d, J=6.6Hz), 7.33-7.35(5H. m). 7.57-7.67(4H. m). 8.13(1 H. d. J=7.5Hz). 8.29(1 H, d, 
J=8.1Hz). 8.36(1 H. d. J=8.7Hz). 8.64(1 H. t. J=6.3Hz). 

Example 51: Preparation of 5-amino-N-(2-furanylmethyl)-1-naphthalenesulfonamide hydrochloride (Compound No. 
35 51). 

(1) Preparation of N-[5-[[(2-furanylmethyl)amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0150] rield:87.9% 

40 iH-NMR(DMS0-d6. S )'• 2.19(3H, s), 4.06(2H, d. J=6.0Hz). 6.03(1H, d, J=3.0Hz). 6,20(1H, dd, J=3.0. 1.8Hz), 7.36(1H, 
dd. J=1.8, 0.9Hz), 7.60-7.68(2H, m). 7.74(1H, d, J=7.2Hz), 8.10(1H, dd. J-7.5. 1.2Hz), 8.32(1H. d. J=8.7Hz). 8.48(1H. 
d, J=8.4Hz), 8.54(1 H. t, J=6.0Hz). 1 0.06(1 H. s). 

(2) Preparation of 5-amino-N-(2-furanylmethyl)-1-naphthalenesulfonamide hydrochloride. 

45 

[0151] N-[5-[[(2-furanytmethyl)amlno]sulfonyl]-1-naphthalenyl]acetamide (202mg, 0.59mmol) was suspended in a 
solution of sodium hydroxide (148mg. 3.7mmoi) in l-propanoi (4ml), and the mixture was refluxed for 5 hours. After 
the reaction mixture was concentrated, saturated brine was added and the mixture was extracted with ethyl acetate. 
The ethyl acetate layer was washed with saturated brine, and after the layer was dried over anhydrous sodium sulfate, 

50 the residue obtained by evaporation of the solvent under reduced pressure was purified by column chromatography 
on silica gel (eluent: ethyl acetate) to give a brown oil. This oil was dissolved in 1-propanol (1ml), 2N hydrochloric acid 
(0.4ml) was added thereto, and the mixture was stirred at room temperature for 20 minutes. The precipitated crystal 
was filtered, washed with 1-propanoi and diisopropyl ether, and dried under vacuum to give the title compound as an 
ash white crystal (135mg. 67.8%). 

55 iH-NMR(DMS0-d6. 8 ): 4.05(2H, d. J=5.7Hz). 6.01(1H, d. J=3.3Hz), 6.20(1H, dd, J=3.3, 1.5Hz). 7.34-7.35(1H. m). 
7.43(1H, d, J=7.5Hz). 7.57-7.68(2H, m). 8.11(1H. d, J=7.2Hz). 8.34(2H, d, J=8.7Hz), 8.55(1H, t, J=5.7Hz). 
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Example 52: Preparation of 5-amino-N-[(5-methyl-2-furanyl)methyl]-1-naphthatenesulfonamide hydrochloride 
(Compound No. 52). 

(1) Preparation of N-[5-[[[(5-methyl-2-furanyl)methyl]amlno]sulfonyf]-1-naphthalenyl}acetamide. 
[0152] Yield: 87.6% 

iH.NMR{DMS0-d6. S ): 1.90(3H, s). 2.19(3H. s). 4.00(2H. d. J=5.7Hz). 5.71-5.72(1H. m), 5.86(1H, d, J=3.0Hz), 
7.58-7.68(2H, m), 7.74(1 H. d. J=6.9Hz). 8.08(1H, dd. J=7.2, 0.9Hz), 8.31(1H. d, J=8.4H2), 8.47(1H, d, J=9.0Hz), 8.49 
(1H, t. J=5.7H2). 1 0.06(1 H, s). 

(2) Preparation of 5-amino-N-[(5-methyl-2-furanyl)methyl]-1-naphthalenesulfonamide hydrochloride. 

[01 53] Preparation was carried out in the same manner as the method of Example 51 (2). 
Yield: 70.8% 

1H-NMR(CD30D. 6 -): 1.81(3H, m), 4.10(2H, s). 5.51-5.52(1H, m). 5.68(1H. d, J=3.0Hz). 7.67-7.79(3H, m), 8.18(1H. 
dt J=8.4, 1.2Hz). 8.29(1 H. dd. J=7.5. 1.2Hz), 8.78(1 H, dt, J=8.1, 1.2Hz). 

Example 53: Preparation of 5-amino-N-(2-pyridinylmethyl)-1-naphthalenesulfonamidedihydrochloride (Compound No. 
53). 

(1) Preparation of N-[5-[[(2-pyridinylmethyl)amino]sulfbnyl)-1-naphthalenyl]acetamide. 
[0154] Yield: 95.4% 

iH-NMR(DIWS0-d6. 5): 2.20(3H. s), 4.13(2H, d, J=6.0Hz). 7.13-7.17(1H. m). 7.24(1H. d. J=7.8Hz). 7.57-7.71(3H, m). 
7.76(1 H. d. J=7.5Hz). 8.1 3(1 H. dd. J=7.2. 1.2Hz). 8,30-8.34(2H. m). 8.53(1 H, d. J=8.1Hz). 8,66(1 H. t, J=6.0Hz), 10.06 
(1H. s). 

(2) Preparation of 5-amino-N-(2-pyridinylmethyl)-1-naphthalenesulfonamide dihydrochloride. 
[0155] Yield: 82.6% 

iH-NMR(DMS0-d6. 5 ): 4.41(2H, d. J=6.0Hz). 7.46(1H, d, J=7.5Hz). 7.61.7.69(4H. m). 8.15-8.21(2H. m). 8.32(1H, d. 
J=8.7Hz). 8.36(1H. d. J=8.7H2). 8.57(1H. dd. J=6.0, 1.5Hz), 9.05(1H. t, J=6.0Hz). 

Example 54: Preparation of 5-amlno-N-[(1H-benzimidazol-2-yl)methyi]-1-naphthalenesulfonamlde dihydrochloride 
(Compound No. 54). 

(1) Preparation of N-[5-[[[(1H-benzimldazol-2-yl)methyl]amlno]sulfonyl]-1-naphthalenyl]acetamide. 
[0156] rield: 58.0% 

iH-NMR(DMS0-d6. § ): 2.20(3H, s), 4.21(2H. d. J=6.0Hz). 7.12-7.18(2H, m), 7.45-7.50(2H, m). 7.66(1H. t. J=8.4Hz). 
7.76(1H, d, J=7.8Hz). 8.19(1H. dd, J=7.5. 1.2Hz). 8.35(1H, d, J=8.4Hz), 8.54(1H. d. J=8.4Hz). 8.74(1H, t, J=6.0Hz). 
10.08(1H, s). 12.41(1H. br). 

(2) Preparation of 5-amino-N-[(1H-benzlmidazol-2-yl)methyl]-1-naphthalenesu!fonamide dihydrochloride. 
[0157] Yield: 73.1% 

1 H-NMR(CD30D, 6 ): 4.85(2H, s), 7.58-7.64(2H. m), 7.68-7.83(5H, m). 8.30(1 H. dt, J=8.7. 1 .2Hz). 8.38(1 H. dd, J=7.5. 
1 .2Hz). 8,76(1 H. dt, J=9.0, 1 .2Hz). 

Example 55: Preparation of 5-amino-N-(1-phenytethyl)-1-naphthalenesulfonamide (Compound No. 55). 
(1 ) Preparation of N-[5-[[(1 -phenylethyl)amino}sulfonyl]-1 -naphthalenyQacetamide. 
[0158] Yield: 67.9% 

iH.NMR(DMSO-d6. 6 ): 1.15(3H. d, J=6.9Hz), 2.19(3H. s), 4.32(1H, m). 7.03-7.10(5H. m). 7.54(1H, dd. J=8.4. 7.2Hz). 
7.65(1 H, dd. J=8.4, 7.8Hz), 7.46(1 H. d, J=6.9Hz). 8.04(1 H. dd. J=7.2. 0.9Hz). 8.26(1 H, d. J=8.4Hz). 8.50(1 H. dd. J=8.4, 
5.1Hz), 10.01(1H.s). 
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(2) Preparafion of 5-amino-N-(1-phenylethyl)-1-naphthalenesulfonamlde. 

[0159] Preparation was carried out in the same manner as the method of Example 1(2). (IHowever the compound 
was Isolated as a free form without converting to hydrochloride.) 

5 Yield: 27.9% 

iH.NMR(DMS0-d6. S ): 1.11(3H, d, J=6.6Hz). 4.29(1H, m), 6.79(1H. d, J=7.5H2), 7.07-7.16(5H, m), 7.36(2H. m). 7.85 
(1H. d. J=8.4Hz). 7.99(1 H. dd, J=7.2. 0.9Hz). 8.27-8.31(2H. m). 

Example 56: Preparationof5-amino-N-[1-(1-naphthalenyl)ethyI]-1-naphthalenesulfonamide hydrochloride (Compound 
10 No. 56). 

(1) Preparation of N-[5-[[[1-(1-naphthalenyl)ethyl]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0160] Yield: 71.0% 

IS iH-NMR(DMS0«d6. 5 ): 1.29(3H. d. J=6.9Hz). 5.19(1H. m), 7.17(1H, dt. J=7.5Hz). 7.38-7.46(4H, m). 7,62-7.69(2H. 
m). 7.50(1 H. d, J=7.5H2). 7.81-7.84(1 H. m). 7.94.8.00(2H, m), 8,20(1 H, d. J=8.4Hz), 8.56(1 H. d. J=8.4Hz). 8.70(1 H, 
d. J=8.1H2), 9.99(1 H, s). 

(2) Preparation of 5-amino-N-[1-(1-naphthaleny!)ethyl]-1-naphthalenesutfonamide hydrochloride. 

20 

[0161] Yield: 80.2% 

iH-NMR(DMS0-d6, 5): 1.29(3H, d, J=6.6Hz). 5.18(1H, m). 7.17(1H, t. J=7.5Hz), 7.36-7.46(5H, m), 7.57(1H. t. 
J=7.8Hz), 7.81 -7.84(1 H. m), 7.93-7.96(1 H, m), 7.99(1 H, d, J=7.5Hz), 8.20(1H, d, J=8.7Hz). 8.38(1 H, d, J=8.7H2), 8.70 
(1H. d. J=8.1Hz). 

25 

Example 57: Preparation of 5-amino-N-(2.3-dihydro-1H-inden-1-yl)-1-naphthalenesu!fonamide (Compound No. 57). 
(1) Preparation of N-[5-[[(2,3-dihydro-1H-lnden-1-yl)amino]sulfony!]-1-naphthalenyl]acetamide. 
30 [0162] Yield: 91.8% 

iH-NMR(DMSO-d6. 5): 1.49-1.62(1H. m), 1.88-1.97(1H. m). 2.21(3H, s), 2.53-2.64(1H, m), 2.71-2.29(1H, m), 4.65 
(1H, q. J=8.1Hz), 6.90(1H. d, J=7.5Hz), 7.03-7.08(1H, m), 7.12-7.16(2H, m), 7.66-7.72(2H. m). 7.79(1H, d. J=7.2Hz). 
8.27(1H, dd. J=8.4. 0.9Hz), 8.39{1H, d, J=8.7H2), 8.51(1H, d. J=9.0H2). 8.57(1H, d, J=8.4Hz), 10.09(1H. s). 

35 (2) Preparation of 5-amino-N-(2.3-dihydro-1 H-inden-1-yl)-1 -naphthalenesulfonamide. 

[0163] Preparation was canied out in the same manner as the method of Example 51 (2), provided that the compound 
was isolated as a free form without being converting to hydrochloride. 
Yield: 63.9% 

40 lH-NMR(DMS0-d6. 8 ): 1.50-1.63(1H, m). 1.87-1.97(1H, m). 2.59(1H. q. J=8.4H2). 2.74(1H. ddd. J=15.9. 8.7. 3.0Hz), 
4.59(1H, q. J=8.4Hz), 5.99(2H, s), 6.81{1H, d, J=7.8Hz). 6.91(1H. d. J=7.2Hz), 7.02-7.07(1H. m). 7.11-7.15(2H, m), 
7.37(1H, dd, J=8.4, 7.8Hz), 7.48(1H. dd, J=8.1. 7.5Hz), 7.88{1H. d, J=8.4Hz). 8.16(1H. dd. J=7.2, 0.9Hz). 8.32(1H. d, 
J=8.7Hz), 8.41(1H, d, J=8.4Hz). 

45 Example 58: Preparation of 5-amino-N-(1 ,2,3.4-tetrahydro-1 -naphyhalenyi)-1 -naphthalenesulfonamide (Compound 
No. 58). 

(1) Preparation of N-[5-[[(1.2,3.4-tetrahydro-1-naphthalenyl)amino]sutf6nyl]-1-naphthalenyl]acetamide. 
50 [0164] Yield: 93.3% 

1H-NMR(DMS0^6. 5)= 1 .42-1 .50(3H, m), 1.66-1.76(1H, m). 2.21(3H, s), 2.54-2.66(2H, m). 4.26-4.33(1H. m). 
6.90-7.02(3H. m), 7.06.7.11(1H, m), 7.63-7.72(2H. m). 7.79(1H. d, J=7.5Hz). 8.28(1H. dd. J=7.5. 1.2Hz). 8.39(1H. d. 
J=8.7Hz), 8.45(1 H, d, J=9.0Hz). 8.55(1 H. d, J=8.4Hz), 1 0.09(1 H, s). 

55 (2) Preparation of 5-amino-N-(1 ,2,3,44etrahydro-1 -naphthalenyl)-1 -naphthalenesulfonamide. 

[0165] Preparation was carried out in the same manner as the method of Example 51(2). (However the compound 
was isolated as a free form without converting to hydrochloride.) 
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rield: 84.4% 

iH.NMR(DMS0-d6, S): 1.44(3H, brs), 1.65-1.76{1H. m). 2.54-2.65{2H. m). 4.23(1H, q, J=9.0Hz). 5.98(2H. s). 6.81 
(1H. d. J=7.2Hz), 6.92-7.10{4H, m), 7.35(1H. dd. J=8.4. 7.8Hz), 7.48(1H. dd, J=8.4. 7.5Hz). 7,86(1H. d, J=8.4Hz). 8.17 
(1H, dd. J=7.5. 1.2H2), 8.25(1 H. d. J=8.7Hz), 8.41 (1H. d. J=8.7Hz). 

5 

Example 59: Preparation of 5-amino-N-(2-phenylpropyl)-1-naphthalenesulfonamide (Compound No. 59). 
(1) Preparation of N-[5-[[(2-phenylpropyl)amino]sulfonyI]-1-naphthalenyt]acetamide. 
10 [0166] Yield: 70% 

iH-NIVIR(DMS0-d6. 8): 1.43(6H, s). 2.20(3H, s), 7.04(3H, m). 7.21(2H. m), 7.49(1H. dd, J=8.4. 7.5Hz), 7.66(1H, dd. 
J=8.4, 7.5Hz). 7.46(1 H. d, J=7.5Hz), 7.88(1 H. dd. J=7.2, 1.2Hzj. 8.25(1 H, d. J=8.4Hz). 8.35(1 H. s). 8.56(1 H, d. 
J=8.4H2). 10.02(1 H. s). 

15 (2) Preparation of 5-amino-N-(2-phenytpropy!)-1-naphthalenesulfonamide. 

[0167] Preparation was earned out in the same manner as the method of Example 51(2). (However the compound 
was isolated as a free form without converting to hydrochloride.) 
Yield: 79% 

20 iH-NIV!R(DMS0-d6, 5 ): 1.39(6H. s). 5.92(2H, brs). 6.78(1H. d. J=7.5H2). 7.08(3H, m), 7.25(2H. m). 7.31(1H, dd, J=8.4, 
8.1Hz). 7.35{1H, dd, J=8.1, 7.8Hz). 7.83(1H, d. J=7.5Hz). 7.87(1H, d, J=8.4Hz). 8.15(1H. s). 8.29(1H, d, J=8.4Hz). 

Example 60: Preparation of 5-amino-N-methyl-N-(phenylmethyl)-1-naphthalenesulfonamide hydrochloride 
(Compound No. 60). 

25 

(1) Preparation of N-[5-[[[N-methy!-N-(phenylmethyl)]amino]sulfonyl]-1-naphthalenyl]acetamide. 
[0168] Yield: 80% 

iH-NMR(DMS0-d6. 5 ): 2.21(3H. s). 2.70(3H, d, J=0.9Hz), 4.40(2H. s), 7.32(5H, m). 7.73(3H, m). 8.19(1H, dd, J=7.5, 
30 1.2Hz). 8.41(1H. dd, J=8.4, 0.9Hz). 8.52(1H. d. J=8.1Hz). 10.11(1H. s). 

(2) Preparation of 5-amino-N-methyl-N-(phenylmethyl)-1-naphthalenesuifonamide hydrochloride. 
[0169] Yield: 86% 

35 iH-NMR(DMS0-d6. 8 ): 2.68(3H. s). 4.38(2H. s), 7.31(5H, m). 7.39(1H. d. J=8,1Hz). 7.62(1H, dd. J=8.4. 7.8Hz). 7.71 
(IN, dd. J=8,1. 7.8Hz), 8.1 9(1 H, d, J=7.2Hz), 8.30(1 H, d, J=8.4Hz), 8.44(1 H. d, J=8,4Hz). 

Example 61: Preparation of 2-[(5-amino-1-naphthalenyl)sulfonyl]-2,3-dihydro-1H-isoindole hydrochloride (Compound 
No, 61). 

40 

(1) Preparation of N-[5-[(2.3-dihydro-1HHsoindol-2-yl)suIfonyl]-1-naphthalenyl]acetamide. 
[0170] Yield: 88.7% 

iH-NMR(DMS0-d6. 6 ): 2.19{3H, s), 4.69(4H. s), 7.25-7.31(4H. m), 7.68-7.78(3H. m), 8.15(1H. d. J=7.2Hz). 8.40(1H, 
45 d, J=8.4Hz), 8.60(1 H. d. J=8.1H2), 10.09(1 H. s). 

(2) Preparation of 2-[(5-amino-1-naphthalenyl)suIfonyl]-2,3-dihydro-1H-lsoindole hydrochloride. 
[0171] Yield: 86.3% 

50 1H-NMR(CD30D. 5 ): 4.73(4H, s), 7.21-7.27(4H, m). 7.72-7.83(2H, m), 7.86(1H. dd. J=8.7. 7.5H2). 8.28(1H, dt. J=8.4, 
1.2Hz). 8.35(1 H. dd, J=7.2. 0.9Hz). 9.02(1 H, dt. J=8.4. 0.9Hz). 

Example 62: Preparation of 2-[(5-amino-1-naphthalenyi)sulfonyQ-1.2.3,4-tetrahydroisoquinoline hydrochloride 
(Compound No. 62). 

55 

(1) Preparation of N-[5*[(1,2.3.4-tetrahydroisoquinoIin-2-yl)sulfonyl]-1-naphthalenyl]acetamide. 
(0172] Yield: 70.1% 
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iH-NMR(DMS0-d6. 5 ): 2.19(3H. s). 2.82{2H, t. J=5.7H2). 3.54{2H, t. J=57Hz). 4.41(2H. s), 7.09(4H, m). 7.66-7.76 
(3H, m). 8.25(1H, dd. J=7.2, 0.9Hz). 8.40(1H. d, J=8.7Hz). 8.50(1H. d, J=8.4Hz), 10.08(1H. s). 

(2) Preparation of 2-[(5-amino-1-naphthalenyt)sulfonyt]-1.2,3.4-tetrahydroisoquinoiine hydrochloride. 

5 

[0173] Yield: 69.9% 

1 H-NMR(DMS0-d6. 5 ): 2.81 (2H, t. J=5.7Hz), 3.53(2H. t. J=6.0Hz), 4.39(2H. s). 7.08-7.14(4H, m). 7.36(1 H. d, J=7.5Hz). 
7.60(1H. t. J=7.8Hz), 7.71(1H, t. J=7.8Hz). 8.23-8.30(2H. m). 8.43(1H, d, J=8.4Hz). 

10 Example 63: Preparation of 5-amino-N*cyclohexylmethyt-1-naphthalenesulfonamide hydrochloride (Compound No. 
63). 

(1) Preparation of N-[5-[[(cyclohexylmethyl)amlno]sulfonyl]-1-naphthalenyl]acetamIde. 
15 [0174] Yield: 95% 

iH-NMR(DMS0-d6, 6 ): 0.72(2H, m). 1.01(3H. m), 1.24(1H. m), 1.53(5H. m), 2.19(3H. s). 2.61(2H. t, J=6.3Hz). 7.66 
(2H, ddd, J=8.7, 7.2. 1.5Hz). 7.75(1H, d. J=7.2Hz). 7.93(1H. t. J=6.0Hz). 8.12(1H. dd, J=7.2, 0.9Hz). 8.34(1H, d, 
J=8.7Hz). 8.52(1 H, d. J=8.4Hz). 10.06(1 H. s). 

20 (2) Preparation of 5-amlno-N-cyciohexylmethyl-1-naphthalenesulfonamide hydrochloride. 

[0175] Yield: 91% 

1 H-NMR(DMS0-d6, 8 ): 0.72(2H. m). 1 .02(3H. m). 1 .25(1 H. m), 1 .53(5H, m). 2.60(2H, t, J=6.3Hz), 7.43(1 H, d, J=7.5Hz), 
7.61(1H. dd, J=8.1, 8.1Hz), 7.68(1H. dd. J=8.4. 7.6Hz). 7.94(1H. t. J=5.7Hz). 8.13(1H. d. J=7.5Hz), 8.36(1H. d, 
25 J=8.4Hz). 8.37(1 H, d, J=8.1 Hz). 

Example 64: Preparation of 5-amino-N-phenyl-1-naphthalenesulfonamide hydrochloride (Compound No. 64). 

(1) Preparation of N-[5-[(phenylamino)sulfonyl]-1'-naphthalenyl]acetamide. 

30 

[0176] Yield: 58.4% 

iH-NMR(DMS0-d6, 5 ): 2.17(3H. s). 6.89-6.95(1H. m). 6.99-7.03(2H. m). 7.11.7.14(2H, m). 7.63(1H, dd. J=8.4, 7.5Hz), 
7.67-7.72(1H, m), 7.76(1H. dd. J=6.9Hz), 8.22(1H, dd. J=7.2, 0.9Hz). 8.32(1H, d, J=8.4Hz). 8.58(1H. d. J=8.4Hz). 

10.03(1H.s). 10.67(1H.s). 

35 

(2) Preparation of 5-amino-N-phenyl-1-naphthalenesulfonamide hydrochloride. 
[0177] Yield: 35.7% 

iH-NMR(CD30D, 6 ): 6.91-6.99{3H. m), 7.05-7.11(2H. m), 7.69-7.80(3H, m), 8.19{iH. dt. J=8.4. 1.2Hz). 8.36(1H. dd. 
40 J=7.5. 1.2Hz). 8.90(1 H, dt. J=8.4. 1.2Hz). 

Example 65: Preparation of 5-amino-N-(2-phenylethyl)-1-naphthalenesulfonamide hydrochloride (Compound No. 65). 

(1) Preparation of N-[5-[[(2-phenylethyl)amino)sulfonyl]-1-naphthalenyl]acetamide. 

45 

[0178] Yield: 83.6% 

iH-NMR(DMS0-d6, 8): 2.19(3H. s). 2.61(2H, t, J=7.8Hz), 2.98-3.05(2H. m). 7.03.7.05(2H, m), 7.10-7.21(3H, m), 
7.63.7.69(2H, m). 7.75(1H. d, J=6.9Hz). 8.10(1H. t. J=5.7Hz). 8.12(1H, t. J=7.5Hz). 8.34(1H, d, J=8.7Hz). 8.49(1H, d. 
J=8.4Hz), 1 0.07(1 H, s). 

SO 

(2) Preparation of 5-amino-N-(2-phenylethyl)-1-naphthalenesulfonamide hydrochloride. 
[0179] Yield: 92.5% 

iH-NMR(CD30D. 5): 2.61(2H, t, J=7.2Hz), 3.14(2H. t. J=7.2Hz), 6.91-6.94(2H, m). 7.01-7.10(3H, m). 7.64-7.68(1H, 
55 m). 7.71 (1 H, t. J=7.5Hz), 7.79(1 H. dd, J=8.4. 7.5Hz), 8.22(1 H, dt. J=8.7, 0.9Hz), 8.33(1 H, dd, J=7.5. 1 .2Hz), 8.72(1 H, 
d. J=8.4Hz), 
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Test Example 

[01 80] By using the compounds synthesized above, effects on proliferation of Jurkat cells by sole administration and 
inhibitory effects on cell proliferation by administration in combination with bleomycin were examined. Materials and 

5 methods are as follows. Jurkat cells obtained from Dainippon Phamiaceutical Co. Ltd. were inoculated at about 1 0,000 
cells per well in a 96 well culture plate, and incubated in 10% bovine fetal semm (Irvine Scientific) supplemented with 
RPMI1640(ICN) medium in 5% CO2 incubator at 37*^0. For the culture, each compound was added atone, or the culture 
was further added with bleomycin (Wako) to give a concentration of 5 ^ g/ml or 1 0 (i g/ml. 36 hours after the incubation, 
the number of living cells was counted by the MTS method. 

10 [0181] More specifically. 20 ^ of Celinter96™ AQueous One Solution (Promega) was added per one well, and after 
the celts were Incubated for additional one hour, an absorbance at 490nm was measured by using a microplate reader. 
The same culture added with DMSO as a solvent at final concentration of 0.25% was used as a control. The numt)er 
of cells in the control was considered as 100% survival rate, and for each compound, survival rates by sole adminis- 
tration or a combined administration were calculated. Treatments solely with bleomycin at 5^tg/ml or 10M.g/ml gave 

15 about 5 to 1 0% of decrease in the survival rates of the Jurkat cells. Whilst, when the compound of the present invention 
coexisted, the survival rates of the Jurkat cells by bleomycin at 5p.g/ml or lO^ig/ml were remarkably decreased. The 
results are shown in the following table. In the table, Indicates observation of remarkable enhancement, and + 
indicates moderated enhancement 
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Industrial Applicability 

(01 82] The medicaments of the present invention enhance the effect of a cancer therapy based on the mode of action 
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of DNA injury and reduce a dose of an anticancer agent and/or radiation. Tiierefore, the medicaments can reduce side 
effects resuiting from the cancer therapy. 



Claims 

1 . A medicament for enhancing an effect of a cancer therapy based on a mode of action of ONA injury, which comprises 
as an active ingredient a compound represented by the general formula (I) or a physiologically acceptable salt 
thereof: 



10 



15 




wherein R represents an aryl-substituted alkyl group which may be substituted, an heteroaryl-substituted alkyt 
group which may be substituted, a cycloalkyl-substituted alkyl group which may be substituted, or a cyclic hydro- 
carbon group which may be substituted wherein said cyclic hydrocarbon group may be saturated, partly saturated, 
or aromatic; or Z may bind to R to form a cyclic structure wherein the ring formed may be substituted. Z represents 
25 a hydrogen atom or a Ci to C5 alkyl group. 

2. The medicament according to claim 1 , which is used, in a cancer therapy by an administration of an anticancer 
agent based on the mode of action of DIMA injury and/or radiation, for a purpose of enhancing the effect(s) tiiereof . 

30 3. The medicament according to daim 2, wherein the anticancer agent is selected from the group consisting of ble- 
omycin, adriamydn, cisplatin, cyclophosphamide. mitomydnC, and a derivative thereof. 

4. The medicament according to any one of dalms 1 to 3. which is a spedfic inhibitor of a protein kinase 1 and/or an 

analogous enzyme thereof. 

35 

5. The medicament for redudng a side effect resulting from a cancer therapy based on a mode of action of DNA 
injury, which comprises as an active Ingredient a compound represented by the general fonmula (I) or a physio- 
logically acceptable salt thereof according to claim 1 . 

40 6. A compound represented by the general formula (II) or a salt thereof: 



45 




50 

wherein A represents a C3 to Ce cydoalkyi group which may be substituted, a Cg to C^q group which may be 
substituted, or a 4 to 10-membered monocydic or bicydic and unsaturated, partiy saturated, or completely satu- 
rated heterocyclic group which may be substituted, wherein said heterocyclic group comprises 1 to 4 hetero atoms 
selected from the group consisting of nitrogen atom, oxygen atom, and sulfur atom; B represents a single bond or 
55 a methylene group which may be substituted; and W and X independentiy represent a hydrogen atom or a to 

Cg alkyl group which may be substituted, or W may combine with a substituent of A to represent a C-| to C4 alkylene 
group wherein said alkylene group may be substituted; Y represents a hydrogen atom or a to Cg alkyl group 
which may be substituted, or Y may combine with a substituent of A to represent a to C4 alkylene group wherein 
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said alkylene group may be substituted; and n represents 0 or 1. 

7. A medicament which comprises as an active ingredient a compound represented by the aforementioned general 
formuia (II) or a physioiogically acceptabie sait thereof according to ciaim 6. 

5 

8. A medicament according to daim 7, which is used for enhancing an effect of a cancer therapy based on a mode 
of action of DNA injury. 

10 
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